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MILITARY SPECIFICATIONS

TACTICAL TERRAIN ANALYSIS DATA BASE (TTADB)

Mhia ananifiratinn ie annrovad for usa hv all
This spacification is approved for use by all
Departments and Agencies of the Department of Defense.
1 SCOPE
1.1 Scope.
- Mhia amar~ifirarinn occtahlichae the firet pAitionn militarv anecifi-
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cation reguirements for the Defense Mapping Agency’s (DMA) Tactical Terrain

b. The DMA Terrain Analysis Program is a dynamic program; consequently,
this manual may not identify all necessary specifications encountered in the
production of terrain analysis data bases. Supplementary instructions will
1o pe generated in areas that require modification cf these specificati
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of treatment among all mapping and charting elements engaged in a coordinated

1.3.1 Securityclassification. The security classification of the products
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practicable When it is necessary to assign a security classification to the
product, it will be accomplished in accordance with established national security
procedures.

Beneficial comments (recommendations, additions, deletions) and any pertinent data
which may be of use in improving this document should be addressed to: Director,
Defense Mapping Agency, ATTN: PR, 8613 Lee Highway, Fairfax, VA. 22031-2137 by
using the Standardization Document Improvement Proposal (DD Form 1426) appearing
at the end of this document or by letter.
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1.4 Abplicalilily

a. ‘These specifications apply to dll
ppiy

TTADBs pawduced by the Defense
Mapping Agency and those produced tor the Defense Mapping Agency asa a resnlt of
“ither government contract or unit tasking. They are not applicable to rapid-

response products.

o
11

. For tapid-response products, the lineweights, length of dashes and
spaces, and other dimensicns shown in the specifications column of Appendix B -
Symbnls may be approximated. Lines may be delineated by fine, medium, «r heavy

lines and the overlays freehand lettered.

2. APPLICABLE DOCUMENTS

W]

.1  Government documents.

2.1.1 Specifications, standaxds, and handbooks. The following specifi-
cat:ons, standards, and handbooks form a part of this document to the extent
specified herein Unless otherwise specified, the issues of these documents are
those listed in the current Department of Defense Index of Specifications and
Srandards (DODIS3) and the supplement theret~, cited in ~he solicitatiocrn (see
€.20) .

SPECIFICATIONS

MILITARY
MIL-T-89301 - 1:50,000 Scale Topographic Maps of Foreign

Areas
STANDARDS

MILITARY
MIL-STD-600002 - MC&G Symbology.
MIL-STD-600004 - MC&G Geographic Names
MIL~-STD-600010 - DMA Stock Number Bar Coding

NORTH ATLANTIC TREATY ORGANIZATION (NATO) STANDARDIZATION AGREEMENTS
(STANAG)

20

2251 MGD - Scope and Presentation ot Military Geo-
graphic Information and Documentation
(MGID), MAS (ARMY) 2254(78) 471.
2253 MGD - Military Geographic Documentation - Roads
and Road Structures, MAS (ARMY) (74) 862.
2254 MGD - Navigable Inlami Waterways, MAS (ARMY)
2254(78) 471.
S0 e MGD - Inland Hydrography, MAS(ARMY)Y (/1) He
D007 MR S Ral lways, MALCARMY) 0057000y 40670
T B A S T RTINS R RTEE FEEIUNL L TRL SNSRI IR IR ICR U R A
Ut tarils and handbacks are avarlatiie torom the Nava: Publacat rons aney Bt

[
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1.2 Other Government documents drawinas, andpublications. The following
drawings; . The following

2 . A . & Sl S A et . X Ot do bbb ih s AA b Ml b et . 2k B
ot her Government documents, drawings, and publications forma part of this document
to the extent specified herein. Unless otherwise specitied, the issues are those

cited in the solicitation,

a. "The Unified Soil Classification System", Corps of Engineers, U.S.

my Technical Memorandum No. 3-357, Vols. 1 and 3, March 1553 (Revised April
n
v

b. Technical Manual TM 5-530, Materials Testing, Departments cf the Army,
the Navy, and the Air Force, February 1971.

c. Soil Survey Staff, 1975, Soil Taxonomy: A Basic System for Making and
Interpreting Soil Surveys, Agricultural Handbook No. 436, USDA, U.S. Government
Printing Oifice, Washington, D.C.

d. Datums, Ellipsoids,; Grids, and Grid Reference Systems, DMA TM 8358.1,
DMA Stock No. DMATM83581TEXT. Available from the Defense Mapping Agency, ATTN:
PR, 8613 Lee Highway, Fairfax, VA. 22031-2137.

2.2 Non-Government publications
This section is not applicable to this specification.

2.3 Qrder of precedence. In the event of a conflict between the text of
this document and the references cited herein (except for related associated detail
specifications, specification sheets, or MS standards) the text of this document
takes precedence. Nothing in this document, however, supersede€s applicable laws
and regulations unless a specific exemption has been obtained.
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a. The horizontal and vertical accuracy of the TTADB will normally be
no better than the base to which it is-keyed There is often variation in the
accuracy of 1:50,000 scale topographic maps. Current imagery will be used to update
the accuracy of the base map to show significant changes in alignment (features
displaced on the base map by more than 2mm or 100 meters ground distance), feature
characteristics, new features, and/or relative position of features to each other.

b. 1n some instances 1:50,000 scale topographic maps are not available
and enlarged smaller scale maps or photomosaics will be used as bases. These bases
may be significantly less accurate than a 1:50,000 scale topographic map.

1 al Nienlamrad ecvrmhAale Caatuira cuvmhnale whairh avra Ascenlacrad 2e 5 raciilt
oo 4.4 [PPNSTOFN=EM A WIS/ 010F s FTCALULT OYylHWULOo Wiidlii diT Ul opialTlUl ao a LCouasd
of hard copy output are excluded from the accuracy requirements as stated in



a. Thematic overlays shall be prepared so that when combined (stacked)
with other thematic overlays of a given data base (the set of TTADB overlays for
a particular base map or sheetj), the features shall bear the correct positional
relationship and compatibility with each other.

b. Features that are common (e.g., Common Open Water, Common Built-up/
Urban Areas) to two or more overlays of a given sheet shall be exactly aligned.

c. All overlays shall contain corner ticks registered to the base map
which are 6.35 mm (.25 in) in length on each side with a line weight of 0.30 mm
0 iy

(0.012 in.) Corner ticks of two or more overlays of a given sheet shall exact
align when vertically stacked using the Universal Punch Registraticn System.

3.2.1 Horizontal datum. Horizontal Datum shall be the same as the base
map to which the TTADB thematic overlays are keyed.

r

29 2 VIm el 2 m ) e RN S L § PO S N | Naoad.icom abaol) m el oo P Y A bhasa e
S.4.4 YEeXLiCal QAT ul. vErtilad wvalLuUm 3SNais OE LNE Sam€ 45 Thn€ OasdS€ map
to hic the TTADR thematic overlavs are keved
Lo whaich the IT7ADE thematlc overla ys are keyecd.

3.3 Adjeoining data set and chart match.

a. All thematic overlays shall be edge-matched between sheets within a
project area and with sheets in other surrounding, current and previous project
areas.

b. When new TTADB data sets or sheets are produced using more current
sources and adjacent sheets are not updated, exceptions to paragraph a. above can
occur. All information shall be matched with adjoining data sets or overlays as
best possible. In achieving match, however, no errors of position shall be
introduced into new production, nor shall any factual errors be made in an attempt

to tie 30301n1ng areas. In these cases, the new TTADB proouctlon shall show the

later date in

3.4 Series. The series number for any given TTADB overlay is identified
by the use of the series number cf the base map to which it is keyed followed by
the letters "TTA". These letters are the standard TTADB series identification.
The complete series number type size, style, and positioning are as shown in
Appendix A, Style Sheets, and as described in 3.11, Margin Data.

2 c ALY P I TR VU A L 211 o flamt tln aim)lei: m)lamasd o

3.5 Quality. Final product gquality shall reflect the guality elements
avnrocaeaod hu oar annrAnriata cartinn within thie enarificatinon and the cited
SXpIresSSel Oy <CacCa appIfpriate SECutilfn wilhalin Thinlis Spefilidatiin anG ac CiTcC
specifications standards. and handbooks of 2.1.1.

3.6 Scale. The TTADB shall be produced at 1:50,000 scale.

‘3.7 Qverlay design. The TTADB is a product developed to satisfy the armed
services requirements for hard copy overlay terrain analysis data.

)
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a. TTADB overlays are formatted: (1) as shown on the style sheets,
Appendix A; (2) with marginal data as prescribed in paragraph 3.11, Marginal
Information; (3) with legends as shown in Appendix D; and (4) with symbology as
illustrated in Appendix B.

b. The legends for each thematic overlay (See Appendix D, Legends
Arnmnandiv) will normallu ha the saame faor all ahaeta in the nroiect and muat include
Appendix) will normally be the same for all sheets in the project and must include
all categories found in the project area whether or not they appear on an individual
sheet.

3.7.2 Qverlay limits and insets. Individual sheet (base map) coverage limits

shall be as defined by the Area Requirements and Product Status (ARAPS) file. 1In
turn, the TTADB overlays shall be positioned to the corner geographic coordinates
of the base map to which they are Keyed. Insets on the base map shall be shown
in the same way and in the same position on the TTADB overlays. The additional
corner ticks shall be shown as per the base map.

3.7.3 HNeatlipes. Cartographic detail within the TTADB overlays shall not
extend beyond the neatline of the base map to which they are keyed. Features which
cross the neatline shall be truncated exactly at the neatline, with the remaining
portion of the feature portrayed on the adjoining sheet.

3.7.4 Reagistration. all Tt

punch registered using the Universal Punch Registration System.

DR overlavys, both initial and final, gshall be
a

3.8 Size and dimensions.

3.8.1 Map sheet sizes. Refer to Appendix C, Size limits for 1:50,000 Map
Sheet, for overall dimensions of map sheets.

3.8.2 Unit of measure.

a. The Unit of Measure for the TTADB is Metric; however, both English
and Metric Units are provided in Appendices A, B, C and I of this specification.

ecification measurements are normally given at reproduction scale,

oY

3.8.3 Minimum sizes.

a. The minimum size polygon shown on most of the overlays shall have an
areal extent of at least 20 square millimeters at map scale (50,000 square meters
groundarea)withanunimumwidthgreaterthanorequaltolmm(50mgrounddistance)
The smallest po ygons shown are on the Surface Dralnage Overlay, where open water

[+T
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g a
r long narrow polygons, straight or
measured from one end to the other. (

)

ee anure 1).

b. The minimum lengths shown vary with different thematic overlays, but
in general range from no minimum length to 5mm (250m ground distance). Normally,
all features less than 2mm (100m ground distance) in length are treated as point
teatures, whereas those equal to or greater than 2mm (100m ground distance) are
considered linear features.

un
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Polygon for Surface Thematic Overlays

Drainage Overlay

FIGURE 1. Minimum size polygons (not to scale).
be] 0 A L SR P
2.0.4%9 MANCWOLK .
a. All interior information must fall within the neatlines. All linework

that intersects the neatline or other areal features must terminate precisely at
the neatline or other areal feature. Gaps and tails at line intersections are
not acceptable.

b. Lines used to outline areal features on the Surface Configuration,
Vegetation and Surface Materials Overlays shall have a lineweight of 0.30mm (0.012
inches) .

c. Most of the linework, symbols, data information holders, etc., on the
Surface Drainage, Transportation, and Obstacles Overlays shall also have a

lineweight of 0.30mm (0.012 inches). Leader lines are the major exception; all
leader lines (no matter on which overlay they appear) shall have a lineweight of
0.20mm (G.008 inches). Refer to paragraph 3.22 for additional information.

3.9 Projection. TTADB overlays shall use the same projection as the base
map or sheet to which they are keyed.

3.10 Reference system. The TTADB does not require the application of any
grid reference system. The grid as positioned on the base map is used when needed.

2.11.1 Positionina. The margin space available will vary in gize (width)
depending upon the size of the geographic area encompassed by the base map.
However, all marginal data contained on each overlay shall be positioned between
the work limits and the neatlines.

3.11.2 Style sheets.

a. Appendix A, Style Sheets, provides gquidance on the design,
composition, and location of all marginal information, as well as on the
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positioning, type size, and type style. 1In addition all items are referenced to
their paragraph/subparagraph number in this section.

b. The location of marginal data shown in the style sheets represents
the preferred positicning of the marginal items. Tf exact positiorl“g cf long

or large items (long names, lengthy translations, additional legend notes, etc.)
causes items to touch or overlap, they may be displaced or relocated as necessary
to present a pleasing appearance, while keeping with the general setup of the style

sheets.

3.11.3  Marginal information for thematic overlays from reproduction

—

P R |
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a. The following border information will be shown on the final ove glays
and is obtained from a duplicate negative of the culture plate of the reproduction
material of the 1:50,000 scale topographic base map:

(1) Sheet Name

(2) Series Name and Scale

(3) Series Number

(4) Edition Number

(5) Sheet Number

(6) Corner Geographic Coordinates

(7) Publisher’s Note (if published by the same agency or military

command producing the TTADB)
(8) AdjOlnlng Sheets Diagram

[ adi Y

o~
o ~
~

i

b. All other information on the culture negative is deleted.

3.11.4 oOther marginal information for thematic overlays to be added to the
reproduction negative. Information to be added to the reproduction negative

includes:

] ’ 3
3.11.4.2 User's note. The User'’s Note {as stated below) placed just a

the bar code in the lower right corner:

USERS SHOULD REFER CORRECTIONS, ADDITIONS, AND COMMENTS FOR
IMPROVING THIS PRODUCT TO: DIRECTOR, DEFENSE MAPPING AGENCY,
ATTN: PR, 8613 LEE HIGHWAY, FAIRFAX, VA. 22031-2137

3.11.4.2 Keyved to statement. The words “Keyed to” shall be placed
immediately to the left of the word "EDITION" and should have approximately the
same size letters as “EDITION"

3.11.4.3 Ppublisher's note.

a. If the TTADB is produced by a different agency or military command
than that which published the topographic base map, its publisher's note shall
replace the original note. This note, in 8 point capital and lower case letters
(C/L), will be placed in the same location as the original and will have the

LR Y1 K=Y I T2 o =Y
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Prepared and published by ... (agency or military command
name and address)

rep ) Aa ng Ag .
Hydr qraphlc/Topoqzaphlc Center, Washington, D.C. 20315-0030

3.11.4.4 Compilation note. The following compilation note, as stated below,
shall be added below the Publisher’s Note and should have approximately the same
type size and style as the Publisher’s Note:

s. Feature information and positional accuracy on
s will take precedence over that on the topographic map.

3.11.4.5 TTADB series identifier. The letters "TTA" shall be added between
the Series Number and the Sheet Number as a part of the Series Number and should
have approximatel the same size letters as the Series Number. This is the standard

MMAND aawsan T AAns <
4 170 DCLLCD .Lucl 4

3.11.5 Additional marginal information to be added to individual thematic
overlays. Additional marginal information will be added to each of the final
overlays as follows:

3.11.5.1 Legend(s).

a. Sample legends are shown in Appendix D for all thematic overlays.
ends can be reduced in size to fit available space, as long as information remains

b. The Obstacles Legend should be positioned as far left as possible
within the limits shown on the Vertical Style Sheet, Appendix A, page 109, and
at the top of the limits shown on the Horizontal Style Sheet, Appendix A, page

11N
141U,

3.11.5.2 Classification. Classification (N/A if unclassified), with
related notes and guidance, is added to each thematic overlay as required.

a. When a security classification is required, it shall be positioned
in the upper left and lower right areas of the overlay margin, centered as much
as possible, as indicated on the style sheets in Appendix A.

b. Any Special Handling Note or Down Grading Note, when required, shall
be shown in accordance with current establi

&

r shed policy and wording, and positioned
in the lower right margin below the security classification.

3.11.5.3 Qverlay headings (top and bottom of overlay). Overlay headings

will appear on final overlays as all caps or a combination of caps and lower case
as illustrated below. The heading at the top of the overlay will be a single line
as indicated below. The heading at the bottom of the overlay wlll either be one

Y by 1 L R [ | will conaist of anv h A s
or two lines. The second rine, 1i iecaea, wiill COnNSTSX Toany headi ng information
in parentheses. Overlay headings are as follows
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SURFACE CONFIGURATION (Slope)

VEGETATION
SURFACE MATERIALS
SURFACE DRAINAGE

TRANSPORTATION

TRANSPORTATION (Roads)

TRANSPORTATION (Railroads and Airfields)
BRIDGE INFORMATION TABLE

OBSTACLES

211
S eaa

w

A DMA har caode hlack

3.11.5.4.1 Positioning and use of bar code block. The DMA bar code block
is located horizontally on the south work limit, below the user's note, right
justified. The bar code block is shown as two lines. The top line is the bar
code itself. This is a machine readable encod:.ng f the overlay'’s stock and edition
numbers, which are printed in human readabl

Mmoo
The bar code serves as an automated iden

ct

£ 1t
to the requirements of the DMA Automated

the DMA Combat Support Center. It conforms
) and MIL-STD-600010.

Distribution Management System (DADMS

3.11.5.4.2 Minimum dimensions. As per MIL-STD-600010, the minimum sizes
for the contents of the bar code block are:

3w w
(L I
L ]
(o 9]

(]

HRI stock numb er helght - 3.
Text "ED. NO." - 1.8mm (.071n)

HRI edition number height - 3.175mm (.125in)

Minimum margin below HRI - 1.524mm (.06in)

Quiet zone before and after bar code - 6.35mm (.Z251in)
Space between parts of bar code - 12.7mm (.5in)

BOQ HO Q0T

3.11.5.4.3 Bar code content. The bar code begins with a start code followed
ty the stock number, stop code, minimum 12.7mm (0.5in) space, start code, edition
number of three digits, ending with a stop code. See Figure 2 for an example bar
code block.

3.11.5.4.4 DMA stock number. The DMA Stock Number is limited to 15 characters
and is composed of four parts:
a. Series Number of the topographic m

Five-character Series Numbers do not show the fif
llﬂ‘l\

Va7 .
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b. Letter D denoting non-lithographic product series.
c. Sheet Number of topographic map to which overlay is keyed.

- e

3 _ . L o _ .t PR Y r a~ : Q- 2 -t - T ~ue e
lgenciricaction coae 10 tne SpeCii1id Lerrain ialiir Ovoiiay.

QL

TO1 Surface Configuration (Slope)
TO4 Surface Materials

TO7 Surface Drainage
T10 Obstacles
T13 Transportation
T16 Transportation (Bridge Information Table}
Transportation ({(Roads)
(Railroads and Airfields)

Tr:nepnrfnf\nn

3 -
[S 2 S I
[0 (S BN V' )

-3

Vegetation

3.11.5.4.5 Further information on bar code block. For more information
about the DMA bar code block refer to MIL-STD-600010.

3.11.6 Marginal information for Bridge Information Table. The following
represents the marginal information portrayed on a Bridge Information Table. Refer
to appendix A, pages 111 to 113, for the Bridge Information Table format

3.11.6.1 Title. (As stated below) - 24 pt. capital letters (Caps):

BRIDGE INFORMATION TABLE

2 11 Vel | 2 = o~ Inamn  ema e

2.44.0.4 melleo llallc dalild Si.dds . — o Vil Laovw illap .

3.11.6.3 (Classification. (As needed) - 24 pt. Caps. Other classification
markings and or notes (As needed) - 12 pt. Caps.

3.11.6.4 Sheet pame. - As on base map.

3.11.6.5 3Sheet number. - As on base map.

3.11.6.6 Ppuhlisher’s note. (As stated below or as per 3.11.4.3)- 8 pt.

capital and lower case letters (C/l) or as on base map:

Prepared and published by the Defense Mapping Agency,
Hydrographic/Topographic Center, Washington, D.C. 20315-0030

3.11.6.7 Compilation note. (As stated below)- 8pt. C/1l or as on base map:

Compiled in {(year) from best available and most current source
materials Feature information and positional accuracy on the

3.11.6.8 abbreviations and acronyms. (If necessary, these may be divided

into two or more columns across the bottom margin of the Bridge Information Table)
- 10 pt. C/1:

L
-
'
~
%
v
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NOTEOS T IW = iraveledad way widulil
AN — Noeavrbhand Mlasavans~o
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MDA e MendamebheaAd~rna MNMlAaasvanm~aa
UDL = ViIUuTlLuLlUuyTc viTairaiive
BRP Bridge BRypass Potential
2 PN -
U = Unlimited Clearance
R = Restricted Clearance

CODES:BBP Codes: E = Easy, D = Difficult, I = Impossible
Construction Material Codes: C = Concrete, W= Wood,

S = Stone, ST = Steel, SB = Stone or Brick,
RC = Reinforced Concrete, PC = Prestressed Concrete
3.11.6.,9 1lser’s note. (As stated below) - 6 pt. Caps:

USERS SHOULD REFER CORRECTIONS, ADDITIONS, AND COMMENTS FOR
IMPROVING THIS PRODUCT TO: DIRECTOR, DEFENSE MAPPING AGENCY,
ATTN: PR, 8613 LEE HIGHWAY, FAIRFAX, VA. 22031-2137

3.11.6.10 DMA bar code block. As per paragraph 3.11.5.4 above.

3.11.6.11 HWord "Accompanies". The word "RAccompanies™ is inserted in front
of Series Number - 10 pt C/1

3.11.6.12 Series number. - As on base map.

3.11.6.13 TITADB series identifier. Standard TTADB series identifier letters
"TTA" following Series Number - Approximately same size as the Series Number on
base map.

3.11.6.14 Tune size within baodv of Rridae Information Table. All information

and data within the Bridge Information Table is 8 pt. C/1l.

3.11.7 Mulrilingual marginal information. Some NATO and other countries

have international map standardization agreements or bilateral cooperative mapping
arrangements with DMA and the U.S. which dictate the use of multilingual marginal

e

information on materials produced over their countries. hen this is the case
for TTADB's, the language or languages to be shown, in *ddition to English, shall
be identified in supplementary instructions for the project As a minimum, the
items listed below shall be translated:

a. Marginal information headings (bar scale, adjoining sheets, etc.),
notes (publisher's, compilation, etc.), and all sheet identifiers, except sheet
name and bar code.

b. All legend items on the individual overlays of the TTADB set.
c. When regquired, the security classification notes
3.12 Culture. This section provides specification guidance for the

production of the TTADB Transportation Overlay.
3.12.1 Genperal transportation information.

a. The symbols and attributes on this thematic overliay represent selected

transportation features over which troops and supplies can be moved during a

tactical military operation.

fe
[
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Cc. All attribute or measured data for transportation features derived

from imagery will be rounded to the nearest half meter (0.5m). If confirming
collateral data is available showing a greater degree of precision, this real data
1 be used in their proper positions in the various transportation symbols, data
holders, and tables regquiring the attributes.
d. 1If associated properties for an object can not be determined from the
various source materials, then their related attributes called for in the various
transportation feature symbols, data information holders and tables are left blank.
These data omissions will be updated later as data becomes available.

. . s . oy Y A S oo emy . _

A an A~ - -
3.1c4.<4 Numoer OIL TIJNSPOXLALaQoN LOCMALILC overlays. he transportation

thormmad san anshhianat maem A At catrad an Ama ba btheaa Acras)lacra .

Liicilia - 4 W QUL JTLw L ali JvT puUiLiLtiaytu ao vuc “v LilLTT WwWvTiLiayo.

a. The most common portrayal is to symbolize the roads, railroads, and
airfields on one overlay and to have the Bridge Information Table as a second,
separate overlay.

b If the transportation features are extremely dense or the thematic
overl becomes cluttered with excessive coding (for example: along a high density
r +

e roads can be nortraved on one gverlav the railroads and ai rfields
€ rgads can o¢e peorirayed ¢on ¢gne gver.iay, tne railroacds irlie.gcs

)
~r17
her overlay, and the Bridge Information Table on a third overlay.

c. If space permits, all the information can be combined onto a single
overlay. This is rare, except for coastal sheets that have only a few bridges
and large expanses of common open water. In these cases a short Bridge Information
Table, tailored to the number of bridges on the overlay and wholly contained within

- ot . PP ——- TE —mmem acen s VTabkla

the neatlines, nay be placed in the common open water area. If room is available,
and there are five or less bridges, the bridge lnformatlon table may even be placed
in the margin of the overlay along with the other marginalia.

2.3.1. Immn.ar.mn_lendex_l;ne_na.e Leader lmes are used to link
atu V t R

symbo s, as well as any symbols which must be offset f m their normal p051t10n
for map legibility. Leader lines may also be used with the steep gradient, ford
and ferry symbols, as well as the feature under construction symbol. Note that
leader lines will maintain a gap of 0.25mm (0.01 in) between their end points or
arrowheads and the lines and symbols to which they are pointing. Whereas leader
lines touch referenced data information holders and offset pictorial symbols, a
gap of 1.0mm (0.04in) gap will be maintained between leader lines and reference

Q.

Y b m it m el b e m b mre fmirelala de o oo eaen ~E O Ceman A NDie) ahall
dliplialiuiicerdic Cliaiatclelos ISYHwoods 1l sollie Lcadoed) . S yap vl v, ol \V.vagalily Qillaa d
be maintained between symbclized linewcork, leader lines, and data information
holder lines and any data placed above or helow these lin Figure 3 illustrates
the use of leader lines
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FIGURE 3. Use of leader lines and gaps between

3.12.3.2 i i . Leader lines without arrowheads

R Y P S

indicate point features or minimum size symbols {symbolized features with
longitudinal ground axis of less than 2mm [100m ground distance]).

1)

3.12.3.3 Leader lines with arrowheads.

a. Leader lines with arrowheads are used to indicate areal and lineal
features (symbolized features with a longitudinal ground axis of greater than or

equal to 2mm [100m ground distance]), “to scale” symbols, and data displaced from
its normal position, such as offset road widths ;ney are also used when word
symbols indicating the extent or condition of a specified feature must be offset.

b. Arrowheads will terminate 0.25mm (0.01 in) from their target line,
symbol, or area, pointing towards the mid-point of the longitudinal axis of a
depicted linear feature or center of an areal feature.

ondition usuall occurs through heavil
nnaissance discovers new features not shown in the collateral source mate

or on the imagery.

3.12.5 Road claasification. The classification for the road network

consists of five categories which generally correspond to those on a 1:50,000 scale
topographic map. The number of roads ehown is dependent upon whether the area
is inside or outside of urban areas

3.12.5.1 Roads inside urban areas. Inside the urban areas only major through
routes which serve as traffic corridors to other places shall be shown. If possible,

the depiction of major through routes should avoid existing or potential
bottlenecks and hazards such as residential streets, side roads, dead ends, narrow
or twisting streets, steep gradients, sharp curves, narrow (< 5m wide) and/or weak
(< 60 MLC - non main battle tank supportable) bridges, and roads passing under

. b ccarhaad Alad et Ao R b i Tiouar .
or through overhead obstructions. (Note that in Figure 4 the urban area is shown
for illustrative purposes only. Urban areas are not shown on the Transportation
thematic overlay(s))

13
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FIGURE 4.
3.12.5.2 Roads outside urban areas.
3.12.5.2.1 Selection of represen tative road pattern The number of roads
shown outgside the urban areas donends on the m'm.ber, de..Slt‘,’ and t‘,’pe of roads

found in a specific geographic area. If the road network is numerous and/or dense,
emphasis is placed on depicting only major (all weather) roads. Conversely, if
the road network is sparse, emphasis is also placed on depicting minor or lower
level road categories such as fair weather roads and tracks. The road network
depiction must cover the entire overlay with a representative pattern of the various
road classes shown from the all weather roads to at least a sampling of the

connecting minor roads. The final road network 1links together all major
transportation routes,; transfer points (airfields, ports, railheads, etc.), urban
areas, and military facilities.

3.12.5.2.2 Rules for selection of representative xoad pattern. Roads are

normally shown in a hierarchical order of categories fromall weather, hard surface,
dual lane highways to tracks (see order and definitions in 3.12.5.3 below).

a, All built-up areas, as portrayed ¢on the Vegetation Qverlay, shculd
be connected to the main transportation network by at least one road (in order

of hierarchical preference) leading to another urban area, transportation feature,
or military base. (See Figure 5a.)

b. No point should be more than 60mm (3000m ground distance) from a
t
a

depicted road, if indeed a road does exist that close to the point. Along edges
N . U R Ty b emmm i ~ e emm e b m b emmm marmn bl ] e om dmde o e & om
Qlivu 4l LULINITLOo aujalciil produce vlL tiap JilicclL Ldead alcc CIHICCACU LU U ﬁLlllJJlC J-L
a road is within €é0mm. (See Figure S5Sb.)

c. Minor roads running parallel to, or nearly parallel to, or closely
approximating major routes at a distance of less than 10mm will not be shown, unless
such parallel road sections are necessary to show connections to other roads. (See
Figure 5c.)

d. Outside of the built-up areas, average road density should be at least
cne road per 3600 square millimeters. However, where necessaiy, intersecting and
connecting minor roads may be shown between higher category roads {See Figure

14
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ﬁxv i Corners of
» four man
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Connecting to Connecting to
main road railroad
a. Built-up Areas Connected b. All Points within 60mm
to the Transbortation Net . of a Road.

21a8llapOlltal 2011 INeL .

Show parallel road
section for connection ~‘~“77-\\\
—

Not needed

c. Treatment of Paralleling d. Minor Roads Connecting
Minor Roads. Major Roads.
FIGURE 5. 1

a. All Weather, Hard Surface, Dual or Divided Highway/Road (Symbol 600)
- A waterproof surface having adequate drainage and only slightly affected by
precipitation or temperature fluctuations (i.e., rain, snow, cold, thaw, and heat).
These roads are designed to carry heavy traffic and are passable throughout the
year to a volume of traffic never appreciably less than its maximum dry weather

P oA

capacity. Rarely 1s this road type closed by weather effects other than snow
blockage or floods. The two sides of the dual/divided roads are usually divided
rom each other by a grass median strip ¢or by a concrete ur steel barrier. Road

e

surface/const ruction materials: concrete, bituminous (asphaltic) concrete
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{(bituminous plant mix), paving brick or stone, or bituminous surface on paving
brick ovr stone.

surface having adequate drainage and only slightly affected by precipitation or

temperature fluctuations. These roads are designed to carry heavy traffic. With

reasonable maintenance they are passable throughout the year to a volume of traffic

never appreciably less than its maximum dry weather capacity. Rarely is this road

type closed by weather effects other than snow blockage or floods. Road surface/

construction materials: concrete, bituminous (asphaltic) concrete (bituminous
L

b. All Weather, Hard Surface Highwav/Road (Symbol 601) - A waterproof

O gy -t e o o~ - A o

plant mix), paving brick or stone, bituminous surface on paving brick or stone,
bitumen penetrated macadam, or waterbound macadam with superficial asphalt or tar
cover.

c. All Weather, Loose Surface Road (symbol 602) - The road surface is
not waterproof but graded and drained; it is considerably affected by precipitation
and temperature fluctuations. These roads are designed to carry light traffic
in all weather, and are kept open in bad weather to a volume of traffic considerably
less than its maximum dry-weather capacity. Traffic may be halted for short periods
of time. Heavy traffic use during adverse weather conditions may cause complete
collapse. Road surface/construction materials: waterbound macadam, crushed rock

or coral, gravel or broken stone and cinders, or oil treated gravel.

d. Fair Weather, Loose Surface Road (Symbol 603) - The road surface i
~ r 3 12y

not waterproof but it is usually graded. These roads are designed to carry li

traffic in dry weather only. They quickly become impassable in adverse weathe
conditions and cannot be kept open to normal traffic by malntenance short of major
construction. Traffic may be brought o a halt for long periods of time. Includes

logging, corduroy and firelane roads. Road surface/constructlon materials:
natural or stabilized soil, sand, clay, shell, cinders, disintegrated granite,
rock, or other select material.

e. Track (Symbol 604) - A roadbed that is created by wheeled vehicle use
(mostly carts) over a natural traveled way. Generally no road grading or construc-
tion designs are used in its development; Rarely is this road type maintained
Winter roads and caravan routes are luded within this classification.
3.12.6 Depiction of roads.
3.12.6.1 Reoad segmentation.
a. On the Transportation Overlay(s) a road segment is defined as an
individual section of any road symbol which carries the same classification and
attribute characteristics throughout its length.

b. Individual road segments are formed at road junctions (intersections),
points of symbology change, and road width change symbols (Symbol 606) indicating
road characteristic changes. The correct positioning of road width change markers
is illustrated in Figure 6.

c. Railroads crossing roads do not create additional road segments:
a s

are not formed.

1 road segment

16
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d. Point features associated with road segments, such as sharp curves,
drop gates, etc., do not affect road segments; individual road segments are not

P PR
irLormeQ.

e. Bridges, tunnels, and other features that roads pass over or through
do not affect road segments as long as the road has the same classification and
attributes on both sides. If they are different at each end of the feature, the
higher road classification, consistent with the design and structural character-
istics of the feature, is considered to cross over or through the feature and then
change on the other side.

f. A road intersection is defined as an at grade crossing, meeting, or
junction of two or more roads. Roads overpassing or underpassing other roads on

bridges (or elevated structures) or through tunnels do not affect road segments.
Additional road segments are not formed, unless the classification and/or
attributes are different on each side of the feature.

3.12.6.2. Short Road Segments.

a. Short road segments are those less than 10.0mm (500m ground distance)
in length and comprising less than 50 percent of the length between road
intersections or terminus points, that differ in classification or width from the
rest of the road. While they are not depicted separately, they can have important
implications for military operations and planning.

b. Short road segments, as defined in paragraph a. above, narrower than
4 meters on the ground, shall be annotated with an associated constriction symbol
1 1 2
\

\ 2 1% £ A
j as UUD&LLUCU J“ d.4.0.%

C. Where a stretch of road or road section 10mm (500m ground distance)

or less long contains two or more short segments, the lowest classification and

17
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3.12.6.3 Roadway Width (Decimal Numeric Value).

a. The roadway width is the total width of road surface available for
vehicular travel, commonly referred to as the minimum width of the traveled way.
This measurement does nct include shoulder or road median measurements. Each road
segment is assigned a corresponding roadway width measurement in meters. The

PR

roadway width measurement will always b

(t)
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The preferred positioning of the numeric value is parallel to, above,
and near the center of the road segment, reading left to right. Substantially
long road segments will be labeled with more than one roadway width measurement.
For each 150mm or part there of, one width measurement shall be given. On long
road segments, width measurements shall be evenly spaced between intersections.

However, the numeric values on long road segments may be moved up to 30mm fro
-3

3

ine

th calculated positions to more horizontal locations. Arrowheaded leader lines
are used if the road width values must be offset. If the value is offset it should
be placed as close to the road as possible and parallel to the southern neatline.

c. Roadway width change symbols (Symbol 606) are used to indicate the
point where a roadway width changes without either a classification (symbology)
change or an intersection to break the segments. Preferred positioning is below
the road, but in congested areas, the road width change symbol may be inverted
and shown above the road.

€.4 Road ~conatriction (Svmhol €07) .

a. Any point along a road segment where the road width narrows to less
than 4 meters ground distance is considered to be a road constriction. This may
occur at any point along a road segment.

(1) If the constriction is less than 2mm {100m ground distance) in
length, it is depicted with the triangles of the associated road constriction symbol
(Symbol 607) opposing each other.

(2) If the constriction is between 2mm (100m ground distance) and

less than 10mm (500m ground distance), it is depicted with the triangles of the
constriction symbol (Symbol 607) offset to the beginning and end of the section
from each other.

b The preferred placement of the road constriction width measurement
is adjacent to the lower right side of lowest triangle and parallel to the tangent
of the southern neatline.

c. Constrictions are not shown on tracks.

3.12.6.5 Read gradient (Symbol 609).

a. Road gradient, or percent (%) slope, is depicted on the overlay when
it exceeds 7 percent along any given travelled way, except tracks. The percent
slope is the ratio of change in elevation (vertical distance) LO horizontal ground

distance multiplied by 100. The gradient measurement is deter
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lines on the topographic base map. Road gradient must take into consideration
changes from the tupographic ground level caused by cuts and fills.

.

b The double arrowhead portion of the gradient symbol shall always be
—— e = 1Y o P em ) mem ) e 2 e 3 - o N - s 11 P R N SR
Pd[dllcl To cine Lrovoau ainu }JUJ e 411 Sy RY - P 4141 WUlITULLIVI

c. Road gradients can be symbolized in one of three ways depending on

their length, as shown in Appendix B, page 118, Symbol 609.

(1) If less than 2mm (100 meter ground distance) long, it will be
considered a point feature with a single leaderline extending from between the
two triangles to the featureis location on the Transportation Overilay.

{2\ Tf hatwean 2mm (100 meter a und ief:nﬁo\ and 4 3mm (215 meter
(¥ 1L Detween smm (10U meter grounda distance ang 4.:2mm (1> meter

ground distance) long, it will be considered a linear feature with a leader line
from each end of the symbol pointing to its corresponding position on the road.

(3) If the length of the steep gradient is longer than 4.3mm (215
meters ground distance), a tail (line portion of the symbol) shall be used to
approximate the length and alignment of that portion of the steep grade not covered

)« 7= - S S
oy L.ll': aliluwiilcaluo .

3.12.6.6 Sharp curves (Svmbol 610).

a. Sharp curves with a road radius of curvature of 30 meters or less are
shown. Intersections are not considered as sharp curves.

b. Preferred positioning of the sharp curve symbol is on the convex side
of the curve, parallel to the southern neatline, with a leader line extending from
one corner of the symbol to the location of the sharp curve along the road segment,

as illustrated in Figure 7a.

¢. Sharp curves do not define new road segments.

d. Where multiple sharp curves exist within 5mm (250m ground distance)
- L Prgprgpy W _—a— A £ N Y [ S _— el Y P N B | ) Ny P |
OL €dcCIn otner, Lile 10410wling aggregation Synmooiogy Snaldl pe useaq:

(1) If two or more consecutive sharp curves occur along a road
section within 2mm (100m ground distance) of each other and there are no other
sharp curves within 5mm (250m ground distance) of these, a numeric value, indicating
the number of sharp curves is placed on the right side of the lower corner of the
symbol. A single leader line is used. (See Figure 7b.)

a
1

M

a ro
doub s ul w e t
ndicate the section with the aggregated curves. (See Figure 7c.) A numeric value
lndlcatxng the number of curves is used the same way as in the paragraph above.

e. If multiple sharp curves are more than 5mm (250m ground distance)
apart, separate individual and/or aggregate symbols must be used.

-
\D

PR DY T DY D R T S G, S I e et KA ame Ak alh  mm e e s a an l and D om



MIL-T-89304

N AN

3 [

A T Y
< \ l

\ AN l

&
L

\ N

a. b. c.

Single Sharp Curve Multiple Sharp Curves Multiple Sharp Curves
within 100m of each within 250m of each
other. other.

FIGURE 7.

3.12.6.7 Qpn-route ford (Symbol 611).

« U

a. A ford is a shallow location in a water body (e.g., stream or open
water area) where the physical characteristics of the current, bottom, and
approaches permit the crossing of personnel and/or vehicles.

b. All fords along roads portrayed on the Transportation Overlay shall
be shown Fords along minor .routes not selected as part of the representative
pattern will be shown on the Surface Drainage Overlay as off-route fords (see
3.13.5.1.2).

¢. Fords crossing intermittent or ephemeral streams shall be shown. These
streams normally flow only briefly, but sometimes violently as upstream

precipitation causes a torrent of rapidly rising and subsiding water to race down
the stream channel. On projects where this occurs the following warning note will
be added to the legend, "Roads through intermittent or ephemeral streams are
subject to flash flooding".

d. Roads running along the beds of intermittent or ephemeral streams shall
be shown as usual.

fording site and parallel to the southern neatline or, if longer than 6mm (300m
ground distance), parallel to a dashed line indicating the route of the ford through
the water body. Where two or more on-route fords occur close together with none
of them more than 5Smm (250 meters) apart, a numeric value and double set of leader

lines indicating their number and location may be used {similar to sharp curves).

3.12.7 (Classification and depiction of railroads.

20
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3.12.7.1.1 Irxack gauge.

he perpendicular distance between the inside of the
to the other measured at a point 5/8 inch below
e categorized and depicted on the Transportation
Overlayv as either narrow; normal,; or broad. Normal track gauge isa defined as the
gauge utilized by the majority of main line railroad tracks found in a particular
country. Any gauge which is greater than the normal gauge is defined as broad
gauge. Broad gauge is depicted on the overlay by placing the term “broad” parallel
to the railroad track alignment (Symbol 617). Narrow gauge track (Symbol 616)

is defined as any track smaller than the normal track.

mm\
o Q
[a]

~k

h Ty n:nnn ia
afaltk gauge iS

is defined as 4 feet 8 1/2 inches between the rails, is the normal gauge in the
United States, while in the USSR the normal gauge is 5 feet between the rails.
Thus, in the USSR standard gauge railroads would be classified as narrow and in
the United States the 5 foot would be classified as broad. Therefore, only within

country comparisons and classifications of track gauge are made.

c ¢

____________

will be

3.12.7.1.2 Number of Tracks. A distinction is shown between single track
railroads and multiple track railroads. A single track railroad has one set of
tracks on the railway bed; whereas a multiple track railroad has two or more sets
of parallel tracks on the same railway bed. Railroad yards, sidings, spurs, and
passing tracks are not considered in determining the number of tracks. Any gauge
railroad may be multiple tracked.

3.12.7.1.3 Electrification (symbol 6€18).

a. An electrified railroad receives electrical power for engine
locomotion relayed through either an electrified wire suspended on overhead poles
and pantographs or an electrified third rail along side the track.

Anv gauge a3 )lwerna alant ws £33 a7
i d MauyT AdQddrva TCaATLULALLL AT,

o2

A maer b
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¢. Electrified railroads are symbolized using two dots placed over every
other cross tick or set of cross ticks in each track symbol (Symbol 618).

he 3 -~ - ~ - ams_ & __ - __ P T . - ~~- a -

Q.1 .71 .£.1 A houd =
firatinan) Main Yinoa trarnke Ffarm tha madae J1dmbamaa A€ thao wmd leiomer mmbeemal ot coane
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built-up areas, transportation transfer peints, and military facilities. To be
considered as a main line, the track or set of multiple tracks must extend for
a distance of at least 20mm (1000m ground distance)

3.12.7.2.2 paasing trxacks (Symbol 621).

a. A passing track is a section of track that diverges from and runs

paralliel to the main track with switching connections at both ends. Passing tracks
allow for the meeting and passage of trains along a single ({(usually) main track

[
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b. The length of a passing track is designed to handle the temporary
pullover of full length trains. Therefore, a passing track is not shown unless
its length is greater than or equal to 5.3mm (280m ground distance). The ground
length in meters immediately follows the offset “PT” letters.

nlrn ad
an nn T I ng h ends (double-ended siding)
is used for a (dgenerallvhasfac ili tlesfor oadlnq,unloadlnq,orstoraqe Double-
ended sidings without other facilities are treated and depicted on the
Transportation Overlay as passing tracks, if they closely parallel the main track
and their length is greater than or equal to 5.3mm (280m ground distance). Sidings
are not shown unless their length is greater than or equal to 5.3mm (280m ground

igth in meters immediately

arant tn +
atTdal v o

3
{

distance) . The ground le

ks are tracks which diverge from the main or branch line,

rxa € LialCxks Wil L3 eige 2 & a UL bLltdalltll 1llle

b. Spur tra
D

C
over which no reqular train service is maintained. Loading, unloading, maintenance,
storage and classification are not usually performed on a spur. They usually serve
a siding or series of sidings some distance from the main track. Spur tracks between
5.3mm and 20mm (280m - 1000m ground distance) are depicted and treated as siding
tracks on the Transportation Overlay. Spur tracks greater than 20mm (1000m ground
distance) are treated as main line tracks.
3.12.7.2.4 Bailroad yazxds (Symbol 623).

a. Railroad yards are a system of tracks within defined limits; they
usually serve as the convergence point of two or more rail lines, but can occur
along a single line. Associated features may include many rail lines, storage
and handling facilities, passenger terminals, control towers, and/or rounchouses
and marshalling and maintenance activities.

1% 211 rya1lvraad wardAe wis a minimum sevaration ¢of 2mm (100m around
A . £ad A LdA@didivad yaiuo WA L G L aaanuGll oo )paLaG L aves (oS F9itiity N4 v wvat ISR CA 2010
distance) or more between consecutive vards are shown as separate features. On

ance e pare
.the Transportation Overlay, the outer tracks defining the boundary of the yard,
any main tracks passing through the yard, and a representative pattern of interior
tracks (maintaining a separation of 1lmm between them) will be depicted.

c The cumulative track length within the rail yard is measured Only

lroad yards with cumulative track lengths equal to or greater than 5.3mm (280m
ground distance) are shown. If the main line runs adjacent or juxtaposed to or
through the yard feature, it is not included as part of the overall yard length
measurement. The ground length in meters immediately follows the offset letter

3.12.7.2.5 DRismantled railroad (Symbol 620). A dismantled railroad is a

track system which is no longer in use as a consequence of the tracks and/or bridges
being removed. This is the only railroad condition, apart from operational, which
has its own symbol and thus does not need to be labelled.

N
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3.12.7.2.6 Railroad under construction. A railroad under constructic
one for which construction on the tracks and related features is actually underway.
The under construction symbol (Symbol 613) is used the same way for all
transportation features including railrocads. (See 3.12.14.)

3.12.7.2.7 Ppeoint of change (Symbel 102). Point of change symbols are used

to indicate points wher , or construction status changes
without a correspending change in track line symbology.

3.12.8.1 Generxal bridge definition. A bridge is a structure that carries
a railroad or road over a depression, obstacle, drainage, or another transportation
feature. A brldge that is completely supported by its two abutments (end supports)

A bridge that has one or more intermediate supports
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3.12.8.2 Ireatment of bridges on the transportation overlay(s). All bridges

located along the portrayed railroads and selected road network that can be
identified and measured on the imagery or derived from current collateral sources
are included on the Transportation Overlay(s). Bridges less than 2mm (100m ground
distance) in length shall be treated as point features and depicted with a minimum
size bridge symbol (Symbol 626); whereas bridges greater than or equal to 2mm (lOOm
ground distance) shall be treated as linear features and plotted to scale u

a minimum size width, if necessary, and a true to scale length. Wider
will be plotted to scale in both length and width.

3.12.8.3 Bridge information holders. While all bridges use the same bridge

symbol, the feature attributes shown in their data information holders are
different. All associated attributes measured from the imagery shall be shown
in the bridge information holders to the nearest half meter (0.5m). More precise

measurements from field check (nn-rhn—nxound\ measurements or collateral scurces
shall be shown both in the bridge information holders and in the Bridge Information
Table, as described in 3.12.9. The characteristics covered in the bridge

information holders are depicted in accordance with the legend, Appendix D, page
142, and are symbolized as shown in Appendix B, page 122, (Symbols 627 and 628).

3 12 0.3 1 "o . -__ 1 s _ s _ - s . - e -~ - o~ — The Syrnbol
indicating the attribute placement £or Overhead Clearance, Military Load
Classification, Roadway Width, Overall Bridge Length, Bridge Bypass Potential,

and Bridge Number is illustrated in Figure 8.

A. Overhead Clearance
AD B. Military Load Classification
\g/\ C. Roadway Width
- \ D. Overall Bridge Length
E. Bridge Bypass Potential
F. Bridge Number

FIGURE 8.

b
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3.12.8.3.2 Railroad Bridge Information Holdex (Symbol 628). As illustrated

in Figure 9, the symbol displays the following two railroad bridge attributes:
Overhead Clearance and Overall Bridge Length.

\QS}\ A. Overhead Clearance

AN\ B. Overall Bridge Length

FIGURE 9.

3.12.8.4 Bridge information holder attributes. The Bridge Information
Holders will include the following bridge attributes and characteristics. Those
associated with esach of the two bridge types (road or railroad) are specified in
brackets

coavrhaand 1
verheaa ciearanc

defl“eu as the least distance (shown in meters n 1€ transport surface anad
any obstruction vert;callv above it If there is no overhead obstructlon. the

b. The transport surface is defined as:

(1) The traveled way surface for road bridges.
{2) e trackbed or track trestle supports for railroad bridges

c. I

clearance corresponds to he letter “A" under both types of bridge data.

ﬁ
Q
Q)
@
—

‘b. Military load classification values are calculated in part from the
stringers under the bridges; therefore, they will be taken from field calculated
o1 ccllateral source information only. When MLC data is not available, the data

entry space shall be left blank.

24
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3.12.8.4.3 TIraveled way width (Used by road bridges only).

a. For road bridges this is referred to as the roadway width
b. Roadway Width.
(1) The width of a bridge roadway surface is measured horizontally

from the inner side of one curb, parapet, or guardrail to the other. This clear

distance measurement is made perpendicular to the bridge length centerline. See
Figure 10. The value corresponds to “C” in the Transportation Legend (Road Bridge

Information Holder), Appendix D, page 142.

Y
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FIGURE 10. Bridge cross section nomenclature.

(2) When the roadway of a bridge has a road divider or barrier,
usually of concrete or metal construction, the traveled way width measurement of
the bridge shall not include the width of the barrier. See Figure 11.

. ] ] . ]
~———— Width Measurement -—-——>| |<— Width Measurement ———>|

(Meters) (Meters)
7 v/ <
% 7 S
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! |« Roadway > | 'T |« Roadway *l'T
Guardrail Divider Guardrail
FIGURE 11. Bridge width measurement .
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on a road vith
,,,,,,,,, od he road bridge information holder as 1llust
in Figure 12. For unequal d1v1ded roadways on bridges, record the width of the
northern most (or west, if vertlcal) lane(s) first, with a coma separating it from
the width of the other lane(s).

N’
/A ® 2X50 v divid D 39, 6.1
arrier equally divides '
100 N\—2./ roadway on bridge) 7/ (Barrier ‘rj!'ee.dse not
/7 \ / \ r'fmgv‘v‘a" on bridge)
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a. On most bridges two distinct lengths can be identified. First the
overall length of the structure built to carry the transportation feature and
second, the overall bridge length of the material actually carrying the transport
surface over the crossed feature. On many older bridges these lengths will be
or nearly be the same, but on many newer bridges they tend to be quite different.

See Figures 13 and 14.

b. Overall Structure Length - The length of the man-made structure built
to rarry the transportation feature, including abutments, base fills, and
extensions of the side walls. Approaches and other similar earth or gravel filled

rises are excluded. The measurement is made along the centerline of the structure
from where it meets the ground surface at one end to the other. This length
corresponds to item “h” in Figure 13, Bridge Side View Nomenclature.

gth of a bridge is the distance between the
This
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of the bridge approaches. Normally, it is slightly longer than the distance between
abutments. (See Figure 13.)

(a) For road bridges the overall bridge length is the length
of the bridge’s traveled way surface supporting stringers, decking, or material
(mostly slab and arch bridges) with end plates measured from the point where the
bridge tread surface intersects with the roadway wearing surface at each end. This
measurement is taken along the bridge centerline and does not include the length
of the bridge approaches. It is slightly longer than the distance between abutments

(see Figure 13) . The value corresponds to “D” in the Road Bridge Information Holder
section of the Transportation Legend (Appendix D, page 142).

(b) For railroad bridges the overall bridge length is the
length of the bridge’s track bed supporting stringers, decking, or material {mostly
slab rch bri 1

I | VP I

with end plates measuréd etween the points o
-
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a = Approach e = Span Length
b = Overall Bridge Length f = Under Bridge Horizontal Clearance
¢ = Span length, Bearing to Bearing g = Under Bridge Clearance
d = Length Abutment to Abutment h = Overall Length of Built Structure

FIGURE 13. Bridge side view nomenclature.

(2) For many bridge types, such as closed spandrel arch or base
filled br d es, there is no clear dlstlnctlon between approaches, abutments base

PR .

so have associated sides,

saobliiigulioliCC Spand

Quardwalls. filled base )
Since, for terrain analysxs purposes, the ablllty to open gap or cross over an
obstacle with proper clearances below is the most important reason for a bridge,
only the open gapped distance, including any extrados ring(s), or length of crossing
span(s) will be used as the overall bridge length. See the examples in Figure
14 (the letter codes are the same as those in Figure 13). Note that for these
bridges, the overall length of the built structure usually will be much greater

1 R N
than the overall bridge length.

1
A
extend bevond the actual spans.

e J acviuacs

0
¥

etc.,; whic

3.12.8.4.5 Bridge bypass potential (Used hv road bridges onlv) .

a. A bridge bypass is a local detour along a specific route enabling
traffic to avoid or circumvent an obstructed or destroyed bridge. The br idge bypass
potential is used both as an indication of the level of engineering effort needed
to prepare a site for amilitary unit to cross the bridged obstacle (stream, gully,
ravine, sunken road, etc.) and as an estimate of the ability of an individual vehicle
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to cross the obstacle. The vehicle usually selected for estimating the bypass

potential is a large wheeled vehicle, such as the US 2.5 ton, M-35A2, M36, or M211
truck {(or NATO equivalent).

b The probable detour or bypass site must be located within an area which
extends no further than a 2km radial distance from each side of the specified bridge
{see Transportation Legend, Appendix D, page 142) Bridges at any distance from
the bridge receiving the bypass code are not considered in determining the bypass
classification.

c. The following factors and conditions are considered when evaluating
the bridge bypass potential:

(1) Site Drainage Characteristics:
(a) Bank heights and gradients
{b) Water velocity and depth
2Q
< v
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(c) Bottom materials
(d) Existing fords
(e) Denseness of vegetation along banks

(2) Off-route Approaches:
(a) Roughness of surface expression (e.g., the presence of
boulders or incised guliies, etc.)

{b) Wet or soft ground {state of the ground or 50il moisture)
(c) Vegetative cover (agriculture, forest, etc.)
(d) Presence and closeness of approaches

(e) Other off-road approach conditions to site

(3) On-Route Approaches:
(a) Closeness to site
(b) Type of road

1~ CAavAda
[SASR 4 O3]

-/
d) Other on-route approach conditions to si

-~

d. The three bypass potential categories and their codes are listed below.
The codes correspond to “E” in the Transportation Legend (Road Bridge Information
Holder) .

(1) Bypass Easy (Code E) - The obstacle can be crossed within the
2km vicinity of the bridge without work to improve the bypass or crossing site.
Reaching the bypass site must be easy. The surrounding terrain must be conducive

to obstacle free travel either by road or cross-country movement.

(2) Bypass Difficult (Code D) - The obstacle can be crossed within
the 2km vicinity of the brldge, but effort or work is requlred for preparlng the
l

(3) Bypass Impossible (Code I) - The obstacle can only be crossed
if repair to an existing bridge or construction of a new bridge is accomplished,
or the bypass site is impossible to reach either by road or cross-country movement .

a All rcad bridges on the Transportation Overlay(s) are given a unique
bridge number Numbering is consecutive and begins with rcad bridge number cne
in the northwest grid square of the UTM reference system and proceeds from left

to right to the neatline on the east side of the overlay. The numbering continues
consecutively in the same way starting back at the west neatline of the next line
of UTM grid squares below those previously completed, as shown in Figure 15.
D. 1In the Transportation Legend (Appendix D, page 142) the bridge number
corresponds to the letter “F” under Road Bridge Information Holder.

3.12.8.5 Adjustments to bridage svmhology in cartogranhicallv crowded areas .

in congested areas or places where it is not cartographically possible to position
the full bridge symbol without displacing other transportation features, the
ferllowing adjustments (as shown in Figure 16) to the bridge symbology and/or its
depiction can made:

29
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FIGURE 15. Example of the bridge numbering system.

a. Bridge wingticks on the congested side may be omitted, as illustrated
in Figure 16b.

b. Where twin or more bridges are closely parallel to each other, a single
line without wing ticks may be used to represent the adjacent bridge sides between
them. See Figure 1l6c¢.

c. If the gap width between bridges does not allow even a single line
for the bridge sides (0.25mm gap between bridge sides and transportation feature(s]
is not possible), a single bridge symbol will represent both bridges. In this
case, in order to indicate the twin bridges, separate bridge information holders
shall be used on each side of the bridge symbol. See Figure l6e. Closely spaced,
parallel, twinbridges along any road segment (regardless of whether the road itself
is a divided highway) are each given a separate bridge number.

d. 1If cartographically necessary, an entire bridge symbol may be omitted.
However, in congested areas, if the feature going under the bridge is also on the
thematic overlay(s), it will be gapped with a 0.25mm space on each side of the
overpassing feature to maintain the integrity of the bridging relationship,. A
bridge information holder leader line shall point to the bridge’s location. See
Figure 16f.

e. Where consecutive bridges along a transportation route are so closely
spaced that the bridge symbol wingticks overlap, the wingticks may be omitted.
See Figure 16g.

f. 1If consecutive bridges are within 2mm (100 meters ground distance)
of each other, a single bridge symbol with separate bridge information holders
pointing to their separate midpoints will be used. See Figure 1l6h.

3.12.9 Bridge Information Table
3.12.9.1 Use of the Bridge Informatiopn Table.
a. The Bridge Information Table (BIT, Appendix A, pages 111 through 113)
is a systematic arrangement of road bridge data in sequential number order. A

BIT is required whenever road bridges are identified on a corresponding
Transportation Overlay.
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b. The BIT is normally produced as a separate overlay which supplements
the bridge data shown on the Transportation Overlay(s). It carries all the same
information, plus additional data, as the road bridge information holders. Data
measured from the imagery is recorded to the nearest half meter (0.5m) increment;
however, if more precise data from ground truth measurements or collateral sources
are available, they will be shown in the BIT.

c. 1If space is available (usually large common open water areas - which
are blank on the Transportation Overlay(s)), the BIT may be placed directly on
the Transportation QOverlay. Generally, the BIT is placed within the neatline;
however, if it is small enough (five or less bridges), it may be placed outside
the neatline in the margin in close proximity to the Transportation Legend. 1In
either case, no part of the BIT may be positioned across the neatline.

d. If separate Transportation Overlays are produced for roads and
railroads (with airfields) and space is available, the BIT may be placed
individually on the Transportation (Roads) overlay. The rules for placement on
the individual overlays are the same as specified in paragraphs b. and c. above.

e. If no road bridges are found on the Transportation Overlay, a Bridge
Information Table will not be produced. A special note will be added to the
Transportation Overlay(s) to alert the user that such a table does not exist for
this set of TTADB thematic overlays. This special note will read as follows:

NOTE: Since no road bridges were identified along the road
network shown on this sheet, a Bridge Information Table
has not been produced.

3.12.9.2 Bridge Information Table attributes. The Bridge Information Table

(BIT) will include the following road bridge attributes and characteristics.

3.12.9.2.1 Bridge number. (See 3.12.8.4.6.)
3.12.9.2.2 Universal Transverse Mercator (UTM) reference. The UTM reference

is a six digit coordinate designation that locates the bridge site within a specific
100 meter grid square. The coordinates are obtained from a topographic map by
starting in the south-west corner and moving to the right to read the Easting
coordinate and then moving up to read the Northing coordinate (Army rule is to
read coordinates “Right-up”). Each of the coordinates are recorded starting with
the 10,000 meter number, then the 1,000 meter number, and ending with the 100 meter
number. For example, a recording of 825672 would equal a UTM coordinate reading
of 82,500 Easting and 67,200 Northing on the interior of the map sheet. Note that
on 1:50,000 scale topographic maps the 10,000 and 1,000 meter numbers (the 82
and 67 in this example) are enlarged for easy reference, while the 1 million and
100,000 meter numbers in the margin are in small print and are not needed for
reference inside the map sheet. The 100 meter numbers are read from a 1:50,000
grid scale.

3.12.9.2.3 Military load classification. (See 3.12.8.4.2). If available,

the MLC will be listed for one and two way traffic for both wheeled and tracked
vehicles.

3.12.9.2.4 Traveled way width. (See 3.12.8.4.3).

32



A AT

o N 2

MIL-T-89304

3.12.9.2.5 Qverhead clearance. (See 3.12.8.4.1).

3.12.9.2.6 Number of spans. This is the total number of spans in a bridge.
A span is that section of a bridge which (1) reaches from the intersection with
the abutment on one side to the abutment on the other side (a single span bridge),
(2) reaches from the abutment on one side to the center of an intermediate support,
or (3) reaches from the center of one intermediate support to another.

3.12.9.2.7 Span construction material. This is a letter code listing of

the known predominant construction material of the individual spans. If some spans
are known to be predominantly of one material and other spans another material,
both materials of span construction will be listed. See Figure 17, Sample Span
Information Section of Bridge Information Table. The seven basic span construction
materials recognized and their code letters are listed below:

c . ial of BIT e 1
a. Concrete (C)
b. Masonry (Stone/Brick) (M)
c. Prestressed Concrete (PC)
d. Reinforced Concrete (RC)
e. Steel (ST)
f. Stone (S)
g. Wood (W)

3.12.9.2.8. Span length (number of spans of specific lengths).

a. Span length is the bridge centerline distance from the intersection
point of the load carrying spanning members or surface with end plate(s) at the
end wall/dam on the abutment at one end to: (see Figures 13 and 14)

(1) The other end point - for single span bridges,

(2) The center of the first adjacent intermediate support - for the
end spans of a multi-span bridge,

(3) The center of one support to the center of the next - for the
inner spans of a multi-span bridge.

b. This is the span length which must be replaced if the span is removed.
The sum of the span lengths equals the overall bridge length. See item “e” (span
length) in Figure 13, Bridge Side View Nomenclature. This span length is the one
most often generated from the sources available to produce the TTADB.

c. Some engineers prefer and report the bearing to bearing length of
spans. This figure is used to calculate the military load classification. It
is not usually available in the collateral sources and can only be collected by
field check methods. If known, it shall be shown in parentheses immediately
following the span length measurement or in parentheses by itself, if the span
length measurement is not known. This length corresponds to item “c” (span length,
bearing to bearing) in Figure 13, Bridge Side View Nomenclature.

d. For arch bridges, the span length includes the outer edges of any
extrados ring(s). See Figures 13 and 14.

33

L R e i | -— - - - —~p—

LAiQUMDIDALLUIM 4D Ao aiarvy

ALWA VA

-



MIL-T-89304

e. Wwhere several spans with the same construction material and/or lengths
are found on a single bridge, they are grouped together as shown in Figure 17.

Spans
Bridge | | Construction | Length(s) Number Comments
Number| | Material (m) of Spans
5 C 6x29, 2x20 14 (All span lengths known)
5x25, 1x8
6 W 3x50 (49.5) 5 (Two span lengths unknown)
7 30, 18 (Total number of spans unknown)
8 (Nothing known about any spans)
9 C 2x(10.5),(15.6) i5 (Oniy three oeanng o bearing
span lengths known)

FIGURE 17. Sample span information section of bridge information table.

f. 1In the span length column the first number of the a x b sets represents
the number of spans made of the same material with a length of b. Note that the
known spans might not make up the total number of spans in the bridge. If information
is not known, those spaces are left blank in the table. In certain cases information
might be available for certain spans but their total number is not known.

g. Where known span lengths do not repeat, the data can be listed with
~ammaa withmritt ha a v W EfAveads
Cuvillniia o WALLIIVWUUL LT a .S A AViiladu .

3.12.9.2.9 Undexbridge clearance (UBC). The underbridge clearance is the

maximum distance from the bottom of the bridge superstructure to the water, land,
or transportation feature below. The measurement is obtained from field check
measurements or collateral sources. See Figure 18.

3.12.9.2.10 Bridge bypass potential (See 3.12.8.4.5).

3.12.9.2.11 Bridge length (See 3.12.8.4.4).

3.12.10.1 Definition and general use of tunnels.

a. A tunnel is a structure which allows horizontal or nearly horizontal
passage of a road or railroad through or under an obstacle or obstruction. (See
Figure 19.) Tunnels can be either lined with concrete, masonry blocks, or metal
to strengthen the structure and prevent the falling of loose materials and the

seepage of water or they can be cut through solid rock with no lining. At the
portals or entrance/exit points some sort of facing is usually erected.

b. All tunnels that can be identified on the imagery or derived from
current collateral sources are included on the Transportation Overlay. Tunnels

34
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. Underbridge Clearance (UBC)
. Overhead Clearance for Railroads
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FIGURE 19. Examples of tunnels.
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less than 2mm (100m ground distance) in length shall be treated as point features
and depicted with a minimum size tunnel symbol (Symbol 631); whereas tunnels greater
than or equal to 2mm (100m ground distance) will be treated as linear features
and plotted “to scale” using a minimum size width, if necessary and a true “to
scale” length. Wider linear tunnels will be plotted “to scale” in both length
and width.

c. Since no distinction is made for the type of feature carried through

a tunnel (road or railroad), all tunnels use the same tunnel symbol (Symbol 631)
and display the same attributes in their tunnel information holder (Symbol 632)
All associated attributes measured from imagery will be shown in the tunnel
information holders to the nearest half meter (0.5m). If available, more precise
measurements from field check (on-the-ground) measurements or collateral sources

d. The tunnel symbol suppresses the road or railroad symbols where they

are coincident. The transportation feature going through the tunnel is not shown,
even if the data base holds them for feature continuity.

3.12.10.2 Tupnel attributes. The characteristics covered in the tunnel
N ] .

information holders are depicted in accordance with the legend, Appendix D, page
142 and symbolized as shown in Appendix B, page 123. Tunnels are assigned attribute
measurement values or codes for (1) Height Clearance (2) Width Clearance, and
(3) Length.

3.12.10.2.1 Height or overhead clearance. The height or overhead clearance

is the minimum usable vertical distance between the top of the transport surface
and the highest part of the tunnel ceiling. For road tunnels the transport surface
is the traveled way surface; for railroad tunnels it is the track bed or track

supporting members. This height measurement is taken at the tunnel portal or
opening. The height value corresponds to “A” in the Transportation Legend, (Tunnel
Data). See Appendix D, page 142.

3.12.10.2.2 Width or horizoptal clearance. The width or horizontal

clearance is the minimum usable width of the tunnel bore measured above the
transport surface horizontally fromthe inner side of one wall, guardrail, or raised
walkway to the other. The measurement is made perpendicular to the tunnel length
centerline. The width value corresponds to "B” in the Transportation Legend,
(Tunnel Data). See Appendix D, page 142,

3.12.10.2.3 Tunnel length. Tunnel length is measured along the centerline
of the tunnel’s longitudinal axis from portal to portal or from one tunnel opening
to the next. The value corresponds to “C” in the Transportation Legend, (Tunnel
Data). See Appendix D, page 142Z.

12 11 Nanirtsian Af AvAarm ~atan
ad.dia .

a. A dropgate is a massive assemblage of material, usually in the form
of concrete logs or blocks, positioned alongside or over a transportation route
(road or railroad) as a potential barrier to an advancing enemy ground force. They
are generally tied into large fortified embankments on both sides of the
transportation route to form part of a continuous defensive line when activated.

w
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The supports holding the material in place are rather thin so they can easily be
emovmdbyanexp1031vecharge,causingthenmterialtofallontothetransportatlon
route forming the desired barrier.

b. All dropgat associated with the portrayed transportation network
that can be identified on the imagery or derived from either field check data or
collateral scurces are included on the thematic overlay(s). All dropgates are
treated as point features and depicted in accordance with the legend, Appendix
D, page 140, and symbolized as shown 1in Appendix B, pages 123 and 124

3.12.11.2 Dropgate types. Two types of dropgates are distinguished from
each other (See Figure 20):

a. Side Dropgates (Symbol 635

- 8id
ove and to one or both sides o
e m usually concrete logs, rolls and/or slides onto the
transportation surface in a huge pile, where it prevents any further advance by

the enemy without detouring around the blockage.

e dropgates occur where the material
f the transportation route. When

b. Overhead Dropgates (Symbol 636) - Overhead dropgates are usually mas-
sive concrete blncks placed directly over the transportat 1 o

nto the transport surface, effe

they fall o

AN
a. Along Raiiroads b. Along Roads
M | o P AL Aemenya -1

3.12.12 ictd .

a. Ferryingsites are locations where human or vehicular traffic and cargo
are conveyed across a river or other water barrier by a floating vehicle (e.g.,
a boat or barge) which is called a ferry.

b All ferries along roads and railroads depicted on the Transportation
QOverlay shall be shown Ferries along minor routes not selected as part of the
representative road pattern will be omitted.

c. Road and railroad ferries are distinguished from each other solely
by the type of transportation routes using them; however, no distinction will be
made between passenger and freight ferries, or ferry types (cable, current-
operated, or powered ferries).

(78]
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d. The symbol for ferries is the word “ferry” placed either parallel to
the scuthern neatline or parallel and ebove the center of the dashed line indicating
the route cf the ferry through the water body., if longer than émm (300m ground
distance) .

3.12.13

3.12.13.1 Ireatment of runways.

a. All commercial, private and military airport/airfield runways are
included as features for depiction. Runway orientations and patterns shall be

A ) y;

- g X

\ - |
T;.\—‘

N I_—

a. Single

b. Parallel d. Triple

c. Dual Offset e. Parallel and Offset
FIGURE 21. Pricemcomes mort memd ab s Arme anA nattarns

b. All runways that can be identified on the imagery or derived from
current collateral sources are included on the Transportation Overlay. All runways
are treated as linear features with a minimum length of greater than 2Zmm (100m
ground distance) and a minimum width of lmm (50m ground distance). Normally, the
length of runways is plotted “to scale”; whereas the width is plotted “to scale”

S i | tan e =

only if greater than lmm {(50m ground distance) wide.

fL

be shown to the nearest half meter (0.5m). If available, more precise measurements
from field check (on-the-ground) measurements or collateral sources shall be shown
instead. Taxiways, overruns, and stopway areas are not included in the
measurements. The latter two are areas extending beyond the usable runways which

_____ bl

are designed for emergency use only and whose subbase will not support the normad
landing of aircraft.

c All associated runway attribute values measured from imagery shall

3.12.13.2 Rupway attribures. Runways are depicted with their true
orientation and are assigned attribute measurement values or codes for (1) Runway

length, (2) Runway width, and (3) Runway paving status. These three attributes
are depicted in accordance with the Transportation Legend, Appendix D, page 143,
and symbolized as shown in Appendix B, page 124.
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3.12
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a. For paved and marked runways, the length is taken from between the
outer edges of the threshold markers at each end of the runway. A runway threshold
is the designated beginning of the runway that is available and suitable for the
landing of aircraft.

. " R S P Y R, b Vam~mth 1o o+ 4i11 Tor &K 3
b. For paved but unmarked runways, the length is still only that portion
. ; : :
of the runway that is available and suitable for the landing of aircraft. Overruns
and stopway areas are not included.

c. The length of unpaved (usually grass covered) runways may include the
runway overruns, unless imagery, field check data, or current collateral data
provides more precise information that excludes them.

d. The measurement is made along the runway centerline and corresponds
to “A” in the Airfield/Airport Runway Data Section of the Transportation Legend
(Appendix D, page 143).

3.12.13.2.2 Runway width. The runway width measurement is taken

perpendicular to the length centerline from one edge to the other. It corresponds
to “B” in the Airfield/Airport Information Data section of Appendix D, page 143.

a. If the runway is paved, it is symbolized by the letter “P”; or if it
is unpaved the runway is symbolized by the letter “U”. These codes correspond
to “C” in the Airfield/Airport Runway Data section of the legend.

b. The symbolized runway orientation (direction of the longitudinal axis)
of the mapped feature shall exactly match that of the actual runway on the ground.
Thus, the rectangular runway symbol (Symbol 638) must be shown in the same alignment
as the actual runway.

3.12.13.3 Airnort/airfield operational status.

3.12.13.3.1 Qperational. Unless otherwise indicated, all airport and
airfields associated with the depicted runways shall be considered operational
(in use) and labelling as such is not regquired.

3.12.13.3.2 Non-operational labelling. If the airport/airfield or its
runways are not operational, it shall be labelled below the paving status code
with one of the following descriptive terms:
a “Abandoned” - airport facilities and runway(s) still in existence but
not in use, minimal effort required to restore to operational status.
b. “"Non-operational" - facilities and runway(s) not in condition for

landings and takeoffs, minor repairs are necessary before field can be made
operational again.

c. *“UC” - Under construction, special case, see 3.12.14 and Symbol 613
20
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3.12.14 Depiction of features under copstruction. (Symbol 613).

3.12.14.1 Wmmd&umﬂm&m Features designated
as under construction are those for which construction is ac:ually underway. The
under construction symbol is used to indicate which int

segment is being built or rebuilt. Point of change symbols (Symbol 102) are used
to show the extent or length of linear or areal features under construction.

Fantivevyn A
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3.12.14.2 Use of features under construction. The under construction symbol
can be used in a number of ways:

a. All unidentified features which are under construction along a
transportation route are symbolized with a circled “UC” (Symbcl 613) and leader
line pointing to the center of the point or linear segment. See Figure 22a. Unknown
(neither identified or classified) linear segments shall be shown with a dashed
line, using the fair weather, loose surface, road symbol (Symbol 603).

b. All features under construction that can be identified and classified
shall be depicted with their standard symbol with a circled "UC” (Symbol 613) placed
to the right of the feature symbol or data information holder. See Figure 22b.

< (1) _J
/

_a
\ ,(UCA \\ /’\\‘-, N\
Ve AV, { j 102 (UC)
\ AWV ¢ N
"\
N\
\A
T ™\
a. b.
a. Use of “UC” symbol for unclassified features under construction.
b. Use of “UC” symbol for classified features under censtruction
FIGURE 22. i ] .

c. If the normal positioning of the data for an identified and classified
linear segment is parallel to the transportation feature, such as road widths,
then the c led “UC’ symbol will be placed parallel and behind any labelling on

it

rc
| S U | B - - — .
Tea Ieature, s3Space pern

the represen

d. 1In areas with a high density of bridges where use of the circle "UC"
symbol is cartographically unfeasible, just the letters "UC" in 7 point bold
condensed type may be added to the bridge information holders in the positions

shown in Figure 23.

»

3.12.15 Miscellaneous transportation features.

_ — e — PR W _~— . -~ - ey e -—-
a In some geographic settings, unigue transportation features may be
; \ .
encountered which constitute important current and potential factors of signif-
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ucC

a. Roads b. Railroads

icance to military operations along the transportation network Such features
as route segment vertical lifts, trails, overhead obstructions, restricted
passages, snowsheds, canals, culverts., elevated tra sp ortation structures, etc.
in certain environments and conditions may play a critical role in on-route
operations. As some production systems can handle only a limited number of

miscellaneous items on each of the thematic overlays, care must be taken to show
only those that would have a major impact on military operations.

Y e. e :
letter or number transportation identification codes will be used
If the feature requires unique symbology, standard symbols from the Military
Specifications for 1:50,000 Scale Topographic Maps of Foreign Areas (MIL-T-89301)
will be used to the maximum extent possible.

c. Appendix I defines and specifies the symbology to be used for most
of the miscellaneous features which have been occasionally added to the various
thematic overlays since the first edition TTADB specifications (PS/3JB/010) were

3.13 Hydrography. This section provides the basic guidance for the
production of the Surface Drainage Overlay for the TTADB. All drainage features
shown on the base map, as well as all other sxgnlflcant drainage features and/
or changes found on late date 1magery or collateral sources, including a

n
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3.13.1 Generxal surface drainage information.
3.13.1.1 Surface drainage symbology. Symbology for Surface Drainage is

shown in Appendix B, pages 115 and 116.

3,12.1.2 Surface drainage legend.

a. Surface Drainage Legend categories and coding scheme are shown in
Appendix D, pages 136 through 139.

b. The followingdiagrams and notes are to be included in the TTADB Surface
Drainage Legend:
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(2) Swamps and marshes location note.

(3) Underlined Dbank height code note indicating dense
vegetation.

(4) Coding, accuracy, and availability note

(5) Note indicating that bank heights and slopes are read facing
downstream.

(6) A statement keying the overlay to a specific climatic season.

{7) Additional notes to explain abnormal or irregular situations
b hoab Ammise A Fha arma~ni€fin Avar)ac
Lilatl OCULUL Ol LilT OopTlLdilliL UvUvToaida .

3.13.2.1 Common open water areas. (Symbol 103, labeled "W").
.1.1 Qpen water definition. An open water area is any perennial body
a

of water (oce pond, reservoir, stream, river, etc.) large enough to be

shown as an areal feature on the Surface Drainage Overlay. To be classified as
a common open water area, the feature must be large enough, >= 20 square mm (50,000
square meters ground area), with a generally perennial water gap width of at least
1.0mm (50 meters ground distance) to be shown as an areal feature on the Surface

Configuration (Slope), Surface Materials (Soils), and Vegetation Overlays

3.13.2.1.2 Depiction of common open water. The common open water areas

depicted on the Surface Configuration (Slope), Surface Materials (Soils), and

Vegetation Overlays will have identical outlines (line-for-line) with the common
open water areas shown on the Surface Drainage Overlay.

3.13.2.1.3 Large rivers.

a. Rivers with a perennial water gap width greater than 1.0mm (50m ground
distance) and a length greater than 20mm (1000m ground distance) are shown on the

Surface Drainage Overlay as common open water, as illustrated in Figure 24. These
rivers, greater than 50 meters wide, are classified and coded with the nine digit
drainage coding system on the Surface Drainage Overlay only, as described in
3.13.5.

b Rivers emptylng into an ocean or large body of water, with a perennial
water gap width greater than 1.0mm (50m ground distance) but a length less than
20mm (1000m ground distan-e) are considered inlets These are labeled as common
open water, by incorporating them into the shorelines mentioned in 3.13.2.2.1
See Figure 25.

c. 1In order to prevent some perennial rivers from looking like a series

of linear lakes on the Vegetation, Surtace Materials {soils), and Surtace
Configuration (Slope) Overlays, their common open water areas may be connected
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On the Surface Drainage Overlay small
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b. Surface Configuration,
Surface Materials, and
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FIGURE 24. Common open water, depiction of large rivers.

On the Surface Drainage Overlay small
double line streams are not shown as
| common open water, but are placed on
l the overlay later
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a Surface Drainage Cverlay b. Surfa Configuration,
Sur face Materials, and
Vegetation Overlays.
FIGURE 25.
as continuous common open water areas {(Figure 26}, if they meet the following
requirements:

The etween the common open water areas have a perennial
eater than 0.36mm (18m ground distance).

segmpntsb

(2 The distance between the common open water areas is less than
or equal to 20mm (1000m ground distance), as measured along the centerline of the

drainage segment.
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a. Discontinuities in the b. Common open water
depiction of a large river shown as continuous
FIGURE 26.

3.13.2.1.4 Large perennial lakes and reservoirs.

a. Perennial lakes and reservoirs are shown if they have an areal extent
of at least 20 square millimeters (50,000 square meters ground area) with a minimum
width greater than or equal to lmm (50m ground distance).

b. The outline of lakes and reservoir ! wa
be depicted to the fullest extent, where cartographically possible, not including
flowing streams, but including areas or narrow fingers which are smaller than the

minimum size limitations, as shown in Figure 27.

s
s {commor r features) shall
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H

: Smm
R o~
mm
i 20mm } 1mm
FIGURE 27. (Not to scale)
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3.13.2.2.1 Coastal shorelipnes. Coastal shorelines will be coincident with
the base map unless significant changes have occurred. If there are significant
changes, such as new port facilities or coastal land reclamation, these changes
will be incorporated. A new shoreline based on the limits of land features at
mean high water level will be delineated.
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square millimeters (50,000 square meters ground areaj with a minimum width greater
than lmm (50m ground distance).

b. All islands shown on the Surface Drainage Overlay are actually areas

of no water or “holes of no water” formed by the boundary of the common open water
completely surrounding them.

3.13.2.3 Labelling of common copen water areas. Common open water areas,
excluding large rivers, are coded with a “W” on the Surface Drainage Overlay. Large
rivers on the Surface Drainage Overlay are coded with a2 nine digit code, as described
in paragraph 3.13.4 All common open water areas, including large rivers, are
coded with a “W” on the Surface Configuration (Slope), Vegetation, and Surface
Materials (Soils) Overlays.

3.13.3 ictd - .

3.13.3.1 pHNon-common open water areas (Symbol 500).

3.13.23.1.1 Small open water areas. Small standing open water areas with

an areal extent between 2 square millimeters (5000 square meters ground area) and
20 square millimeters (50,000 square meters ground area) with a minimum width of
at least lmm (50 meter ground distance) are considered non-commen open water areas
and are only shown on the Surface Drainage Overlay, as illustrated in Figure 28.
These non-common open water areas do not appear on any of the other thematic
overlays.
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(Not to scale)

3.13.3.1.2 Lakes, ponds and reservoirs.

a. Lake - An 1nland.body of standlng water of considerable size occupying
a large depression in the Earth’s su : u u
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b. Pond - A natural or man-made small inland body of standing water
occupying a small depression. The water may be fresh or saline, and may be used
as a source of water, settling basin, etc.

c. Reservoir - An artificial inland body of standing water, generally
PR PR . e v P Y P <t B e L N o e A ) S U . S Ji. Ml o m o am —~mead mm o em Y A
OL COllS1derdple 312z¢e, 10Imed Dy 1mpourn eIl Delli1nag a adliu. lliey arle Uudeu ad a piale
for the storage and control of water. Water is withdrawn for irrigation, water
supply, flood control, recreation; or hydroelect:;c power generation All
reservoirs are considered open water features
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3.13.3.2 Labelling. All perennial non-common open water areas are coded
with a capital “W” on the Surface Drainage Overlay. These non-common open water
areas do not appear on any of the other thematic overlays.

3.13.3.3 Non-common small islands.

a. Small offshore and inland islands are shown if they are completely
surrounded by open water areas and have an areal extent of at least 2 square
millimeters (5000 square meters ground area) with a minimum width greater than
or equal to lmm (50m ground distance) and are less than the minimum size for common
islands.

b. As with large islands, all small islands shown on this thematic overlay
are actually areas of no water or “holes of no water” formed by the boundaries
of the open water areas completely surrounding them. Islands formed by single
line drainage channels are not considered in this category - they can be as small
as the drainage pattern dictates.

3.13.4 Classification, depiction, and coding of flowing water and flowing
water formed features. (This category includes Streams, Canals, Channelized
Streams, Irrigation Canals, and Drainage Ditches)

3.13.4.1 Elowing water considerations. Consideration of flowing water

features and their attributes (measurements) are limited to the extent of the
present stream or canal channel within its existing normal limit of flood channel
(high water mark).

a. If the existing bank is a direct result of cutting by the existing
stream, such as cliffs on the convex side of a bend or curve in the stream channel
or a canyon cut straight down by the action of the water, the attributes will be
measured to the top of the bank, line of measurement (LOM), even if the LOM is
above the normal flood or high water limit line. See the examples in Figure 29.
Streams may be perennial or intermittent.

b. 1If these vertical or nearly vertical banks (between 80 and 90 degrees
from the horizontal) are greater than 5 meters high, they will also be picked up
on the Obstacles Overlay as escarpments.

c. Bank slopes which are due to mountain erosion processes or slumped
due to cave-ins or landslides filling in areas previously eroded by the existing
or other stream regimens are not considered to be direct down-cutting by the present
stream but are considered as gorges. See the illustration in Figure 30.

d. The normal case of a stream within its channel on a flood plain is
shown in Figure 31. The inclined side of the natural terrace at the limit of the
flood plain will be picked up on the Obstacles Overlay, if it meets the criteria
for an obstacle.

e. Figures 29, 30 and 31 illustrate the relationships between lines of
measurement (LOM), bank heights, flood plain limits, and normal limit of flood
channels to be used in these cases. These limitations have been imposed in order
to prevent gap widths (bridging distances) from becoming abnormally large,
especially in steep mountainous or incised canyon and ravine areas.

46
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Use top of cliff as LOM
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FIGURE 29. Stream cuts.
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a. Flowing water and flowing water formed drainage features are depicted
on the Surface Drainage Overlay according to the distance of their military gap
width. Military gap width is defined as the minimum horizontal bridging distance
necessary to cross a water channel, perpendicular to the direction of water flow
from bank to bank, measured at the first usable break in slope on each side of
the channel above mean high water.

b. Usable banks are those accessible bymilitary vehicles -~ small unusable
ledges and cliffs are not considered usable breaks in slopes, as illustrated in
Figure 32.

LOM
— \

FIGURE 32. Depiction of small unusable ledges.

3.13.4.3 Flowing water features. The following features are depicted on
the Surface Drainage Overlay according to the distance of their military gap width:

a. Canal/Channelized Stream/Irrigation Canal/Drainage Ditch with gap
width <= 4.5 meters (Symbol 502).

b. Stream with gap width <= 4.5 meters (Symbol 503).
c. Stream/Canal/Channeliized Stream/Drainage Ditch with gap width > 4.5
meters and <= 18 meters (Symbol 504).

. d. Stream/Canal with gap width > 18 meters (Double line drains) (Symbol
505).

3.13.4.4 Coding flowing water features. Each segment of the above flowing

water and flowing water formed features is classified and coded whenever
cartographically possible. Point of change symbols (Symbol 102) are used to
indicate the limits of each segment based on feature characteristic changes (see
3.13.7) at non-intersection points. Segments are classified and coded with a nine-
digit code. Each digit represents a feature characteristic as defined below:

.4.1 Eirst digit - 123456789 - drainage feature type. All flowing

tream channels) are classified into the following tvpes:
ream s) g LYPE
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. ) {qit Cod
a. Intermittent or Ephemeral Stream 1
b. Perennial Stream 2
c. Stream Subject to Tidal Fluctuations 3
d. Canal/Channelized Stream/
Irrigation Canal/Drainage Ditch 4
e. Braided Stream 5
f. Stream Channel In-Gorge 6

a. Stream - Any body of flowing water, great or small, moving under gravity
flow to progressively lower levels in a relatively narrow but clearly defined
channel on the surface of the ground. Especially such a body of water flowing
in a natural channel.

(1) Intermittent or Ephemeral Stream (First digit is 1).

(a) Intermittent Stream - A stream or reach of a stream where
the channel is below the water table for at least part of the year. It flows only
when the available streamflow is fed by springs, a highwater table, precipitation
or by some surface source, that is greater than the water losses from evaporation,
seepage, or human withdrawal.

(b) Ephemeral Stream - A stream or reach of a stream where
the channel is always above the water table. It flows only briefly as a direct
result of precipitation in the immediate locality and whose channel is at all times
above the water table.

(2) Perennial Stream (First Digit is a 2) - A stream or reach of
a stream whose channel is almost always below the water table. It flows continuously
throughout the year and is normally fed by both surface runcff and groundwater
discharge.

(3) Stream Subject to Tidal Fluctuations (First digit is 3) - The
portion of a stream or river which is influenced by the tide of the body of water
into which it flows.

(4) Braided Stream (First digit is 5).

(a) A stream or portion of a stream that divides into an
interlacing pattern of numerous, small, branching and reuniting, shallow water
channels separated from each other by shifting branch islands or channel bars.
These are highly susceptible to erosion and individual channels within the gap
of the stream may shift from year to year. Braided streams may be perennial or
intermittent.

(b) The gap width is taken as the bank to bank width across
the entire braided stream flood channel, not just across the individual or larger
interlacing channels which shift during floods within the braided portion. The
entire gap width should be coded with the nine digit surface drainage code. Figure
33 illustrates the correct portrayal of braided streams on the Surface Drainage
Overlay. If the banks are greater than 5 meters high they will also be picked
up on the Obstacles Overlay.
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of Flood Channel | Code Entire
and LOM Gap Width
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FIGURE 33. .
{5} Stream Channel In-Gorge (First digit is 6) - A stream or portion
cf a stream flowing through a deeply incised channel (deeper than 5.0 meters),
generally small and narrow, with nearly vertical rocky walls that come right down

to the water channel or the flood plain which is too narrow (less than 4.0 meters
wide) to permit any military movement along side the stream. Ground access to
the edge of the stream is either by water or by climbing or being lowered down
the gorge walls. See the example in Figure 29b.

b. Canal/Channelized Stream/Irrigation Canal/Drainage Ditch (First
Aiai+s 1e A
digit is 4)
(1) Water course channels, generally man-made, that are used to

control the direction and quantity of water flow. They can have relatively steep,
paved, riprapped, or natural bank slopes and uniform dimensions which cut through
an inland area.

(2) Canal - A water course of relatively large dimensions, usually
water filled, designed for navigation, drainage or irrigation by connecting two
or more bodies of water. Water flow and depth can be controlled.

(3) Channelized Stream - A stream which has been straightened or
modified from its base alignment by man as an aid to navigation or to increase
the flow rate of a stream or for flood control.

"
-
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AY 7
intermittent flow, car

(5) Drainage Ditch - Normally a small, shallow, open waterway,
channel, or trench constructed to control the direction of water flow and used
for drainage or irrigation. These are smaller than irrigation canals.

3.13.4.4.2 3Second digit - 123456789 - military gap width. The width of
a stream, as defined in 3.13.4.2, measured from bank crest to bank crest This
measurement is independent of the width of water due to the dynamic nature of drains.
Military gap width is the minimum horizontal bridging distance necessary to cross

a water channel perpendicular to the direction of water flow from bank to bank,
measured at the first usable break in slope on each side of the channel above mean
high water. See Figure 32. The following width categories based on military
bridging capabilities are used:
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a <=4.5 1
b. >4.5 - 18 2
o] >18 - 50 3
d >50 - 100 4
e >100 - 142 5
f >142 6

3.13.4.4.3 Thirddigit - 123456789 ~bottommaterials. Predominant material(s)

of stream beds. The following categories are formed by grouping materials based
on size using the Unified Soil Classification System:

B ! il Third Digit Cod
a. Clay and Silt 1
b. Silty Sand 2
c. Sand and Gravel 3
d. Gravel and Cobble 4
e. Rocks and Boulders S
f. Bedrock §
g. Paved 7

3.13.4.4.4 i - -

bank vegetation.

a Bank Heights - Both banks (right 4th digit, left 5th digit) of a stream
are measured and classified in categories significant to stream crossing
coperations. Bank height is defined as the vertical distance between the mean water
level of the channel and the top of the first usable break in slope, measured at

the same point on the upper bank as the military gap width. Right or left bank
is identified by facing down stream (in the direction of flow). If a bank is greater
than 5 meters high, with a slope greater than 90 percent, the bank must also be

picked up on the Obstacles Overlay as an escarpment or embankment, as appropriate.
The following bank height categories are used for both the right and left banks:
Bank Height (m) Fourth and Fifth Digit Code
a. <=0.5 1
b. >0.5 - 1.0 2
c. >1.0 - 5.0 3
d. >5.0 4

b. Dense Vegetation - Dense vegetation is defined as being thick brush
orcloselvsoacedtreeswhlchorohlbltsvehlclesfromenterlnq<3rex1t1ngachalnage
channel. Examples include a single line of trees or a hedgerow thick enough to
stop vehicular movement through it or it may be a part of a forest area as shown
on the Vegetation Overlay. When dense vegetation is located on a stream bank for
mcre than 50 percent of the segment length, it is indicated by underlining the

4th or Sth digit. (Example: 124334411).
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3.13.4.4.5 Sixth and seventh digits - 123456789 - bank slope. The slopes
of both banks (right 6th digit, left 7th digit) of a stream are measured and
classified into percentage categories significant to stream crossing operations.
Bank slope is defined as the angle of incline between the horizontal surface of
the mean water level of the channel where it touches the bank and the top of the
first usable break in slope, measured at the same point on the upper bank as the
military gap width. As with bank heights “right” or “left” is determined by facing
downstream (in the direction of flow). The following bank slope categories are

" _ .

R | £ | S - o L o = = A | S T
usea 1Ior Dotn rignt ana lert panks:

K S 3 Sixtl v h Digi ~od
a. <=30 1
b. >30 - 45 2
c. >45 - 60 3
d. >60 4
3.13.4.4.6 Eiahth digit - 123456789 - water velocitv, average. Water

velocity, speed of the current, is a dynamic characteristic and is estimated in
meters per second (m/sec) with only two categories. Wide fluctuations in velocity
preclude more precise classification. Rarely is collateral data available on
stream velocity. Therefore velocity is estimated from stream and basin
characteristics such as gradient, width, basin size etc. Average velocity is
defined as the velocity that would normally be expected at mean water levels
exclusive of high water due to runoff or low water due to droug hg . The two categg;;eg

GCRLLUEILY QI 22253 LYl L2 He LL ALY

of water velocity are coded:

loc; ; : ighth Digit. Cod

N

3.13.4.4.7 Ninth digit - 123456789 - water depth, average. Water depth for
a stream segment is an estimated value in meters based on the characteristics of
the stream. As with stream velocity, streamdepths vary with flow and are estimated
for normal flow at mean water levels. Four categories of water depth are coded:

- .
a =N Q 1
QA . ~ V.V -
b. >0.8 - 1.6 2
c. >1.6 - 2.4 3
d. >2.4 4
3.13.4.5 Standarxd codes.
a Canals, channelized streams, irrigation canals, drainage ditches, and
streams with gap widths less fhan or equal to 4.5 meters, unless designated
otherwise, are assigned nine-dig standardized codes - one for canals and one

for streams. Likewise, streams wlth gap widths greater than 4.5 meters to less
than or equal to 18 meters, unless designated otherwise, are assigned a standardized
nine digit code. Any of these features not tagged with a nine digit code on the
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Surface Drainage Overlay is considered to be a standard coded feature. These
standardized codes will not be shown within the neatlines of the map sheet or product
area, but will appear in a legend note similar to sample notes 1, 2, and 3 in Appendix
D, page 137. However, standard codes will be identified on the pencil compilation
overlay as “SC”.

. b Determination of the standardized codes is made by simply counting
the number of times each combination of code values would appear for eligible

streams and canals. The combination with the highest count for each of the three
eligible categories will be used for the standardized codes.

3.13.4.6 Stream cross-section. The typical stream cross-section, shown
in Figure 34, clarifies the meaning of each member of the nine digit surface drainage
code described above. The illustration shows and identifies each position in the
code.

1 FKlawing water faahire tune
A a lU"llls Wadlwil lvAalui v K:y\/
(Stream, canal;, wash, etc.)
"\ Normal Limit of —~ LOM — Usable Flood
Flood Channel _— \? » Plain Bank
\ _ _‘:Jl/ 2 ‘Ai _
4 Limit of l 24
Flood Plai AN : o
am 1 \ Normal Mean High Water (HW) A IR A
. (. =) N ~77 omali 4.
i N 7 Unusable |

_Y____'U\{\‘ 34 Y. _ 2 ‘|L____
Where : / / Average Mean Water Level
LW = Low Water W :\ y Mean Low Water Level
MW = Mean Water W 7. TemEE mE T e e
HW = High Water \qﬁwﬁiiwgf
LOM = Line of Measurement \

gpa_ra_llcl along opposite 3 \
ank tops) 8. Speed and Direction of Flow
Digi E o) C s Digi E o} —_
1. Drainage Feature Type 6. Right Bank Slope
2. Military Gap Width 7. Left Bank Slope
3. Bottom Materials 8. Average Water Velocity
4. Right Bank Height 9. Average Water Depth
5. Left Bank Height

FIGURE 34. Nine digit surface drainage code feature characteristics.
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3.13.5.1 List of remaining features. The following is a 1list of all remaining

required features and their definitions to be shown on the Surface Drainage
Overlay:

3.13.5.1.1 gCovered drainage (Symbol 506).

a. A man-made drainage way (canal, irrigation ditch, aqueduct, etc.),
completely covered over, connecting open drainage ways (including streams) at each
end. Minimum length to be shown is 5mm (250m ground distance) and minimum ground
width is 10 meters. Small streams and culverts less than 10 meters wide passing
under roads, railroads, etc. are not shown, nor are naturally disappearing streams.

b. Minimum length distance will be measured fromone opening to the other,
unless collateral data indicating the true covered distance is available. The
same applies to the alignment of the covered drainage way, it is assumed to be
straight or smoothly curved unless collateral data indicates otherwise.

c. Covered drainage is depicted and labelled as such with a dashed line
segment and point of change symbols, as necessary, to indicate where the segment
begins and ends. {See Symbol 506.)

3.13.5.1.2 Qff-xoute foxds (Symbol 2511).

a. Fords along minor roads that are not portrayed as on-route fords
(paragraph 3.12.6.7.) in association with the representative pattern of roads shown
on the Transportation Overlay will be portrayed as off-route fords. These off-
route fords offer potential military crossing points and are depicted on this
thematic overlay, if they are shown on the base map, are available from collateral
sources, or are obvious on aerial photography.

b. These off-route fords usually have low inclined approaches in areas
predominated by higher, more restrictive banks. Therefore, they are especially
important along streams characterized by high (>= 1 meter), steep banks (greater
than 60 percent), dense vegetation along one or both banks, or any combination
of these attributes.

c. Since intermittent or ephemeral streams often flow primarily as flash
rises and falls in water velocity and volume (like flash floods), in areas where
non-selected transportation routes (roads) cross or run through them as off-route
fords, a warning note stating, "Fords subject to sudden changes in water levels",
will be added to the legend notes.

3.13.5.1.3 FEleat bridge/raft sites (Symbol 512).

a. Prepared sites on each side of a stream, generally of considerable
size, where the banks have been engineered tc provide a graded approach with either
natural earth materials or paved surfaces leading into the water. These sites
allow float bridges to be built or vehicle rafting operations to be conducted with
no further engineering effort to prepare the approaches to the stream. They appear
similar to and at very low water levels may even be used as fords.
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b. All float bridge/raft sites are depicted with an open triangle (Symbol
512) on each side of the stream.

c. Where sites on opposite banks are not directly across from each other
(angled channel crossing), the triangles on each bank should still point
perpendicular to the tangent of the bank at their site.

example a dam could be constructed for one or more of the following purposes:
creating a reservoir for water storage, diverting water into a conduit or channel,
creating a hydraulic head for power generation, improving stream navigation,
controlling floods, or creating a sediment catchment basin.

(1) All dams are depicted with a dam symbol (Symbol 513).

(2) Dams gteater than or equal to 5 meters high are portrayed with
the regular dam symbol Symbol ) and an associated dam information holder (Symbol
514), which provides data o leﬁqth, width across the crest, height {as measured
vertically from the lowest point on the down stream side to the crest) and
construction material Construction material is shown in the llowing four
categories:

Dam Information
U Unknown
c Concrete
E Earthwork
S Stone

a , Stream or dock with gates
nd barges as they pass from one water

b. Aall locks are depicted with a lock symbol (Symbol 516) and the lock
information holder (Symbol 517), which annotates the length and width. The points
(closed gates) in the lock symbol face up-stream (the current or water pressure
holds them shut).

c. Where a dam and lock combination occur adjacent to each other within

the same gap width cross section, if necessary, the minimum size dam symbol will

be displaced to its land side enough to allow the lock to be correctly positioned
(Figure 35). Any transportation features crossing this combination will be shown
as a road or railroad (on the dam) and a bridge (over the lock) on the Transportation

Qverlay.

d If two locks along a drainage segment are too close together (less
than 4mm {200m ground distance])} to show both locks, or if there are double locks
at one point, only one lock symbol with a leader line connecting two lock information



holders will be used, even if the measurements are the same for both locks. (Figure
36.)

7
FIGURE 35. i .
" \am
// Fay (o]
g \AB
FIGURE 36. .
3.13.5.2 Additional features. Additional features will be handled as per
3.13.8, Miscellaneocus Surface Drainage Features.

3.13.6 Labelling surface draipage segments.

a. On the Surface Drainage Overlay, all flowing water surface drainage

linear segments and double line streams shall be coded with a nine-digit code,
except as noted in 3.13.6.c. The drainage codes shall be positioned to indicate
2 2 Ty alr s

making the overlay cartographically illegible.

11iy Liic uvcglal‘x

u
tion depiction is shown in Figure 37. Dashed and
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Q
without coding indicate standard codes as described in

ct
[
b

b. In order to improve legibility in crowded areas, one nine digit code
may be used to identify multiple segments with the same characteristics by the

------- Lom
a single nine digit code normally shall be limited to four, unless extreme density

necessitates additional arrows.
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54444
s 62 . 24\ _ Standard code for stream
223334411 \ _— >4.5-18m wide, code
~—— A - pd not shown \

e N
"

RS \‘/.- ..... Standard code for
~—~__ stream or canal
T <=4.5 wide, code

- e k

not snown

FIGURE 37. Stream segment labelling.

Y = NN 223334411 \\g
223334411 \
FIGURE 38.

c. Where crowding or the sheer den y and extent of drainage features
cartographically prevents the coding of sma segments, some exceptions to the
normal rules are allowed:

(1) I1f the non-coded segments are on a trunk drainage line and lay

between segments with the same code values, they will be ascertained to also carry
the same code as the adjacent segments. See Figure 39a.

(2) Where the code for non-coded segments cannot be easily
ascertained or could easily be mistaken as the standard code for small streams
or canals, the situation will be clarified by:

hange symbols. See Figure 39b.
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(b) The breaking of nearby small tributaries, canals or
ditches to accommodate the nine digit code leader line with a gap of 0.5mm on each
side. See Figure 39c.
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(c) The selective removal of small tributaries, canals, or
ditches will be allowed as a last alternative, but only if those small drainage

segments are less than 4.5 meters in gap width (second digit code number is a 1).
a. All co on ghe Surface Drainage

overlay will read left to

neatline.

3.13.7 Symbelogy and segmentation.
3.13.7.1 Smb.Ql_qap_u.Ldr.h AgapofO 25mm bet ween symbols
drai £ wi

lines) and the lines of th

mr
n
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i
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.2 Seamentation.

a. On the Surface Drainage Overlay a segment is defined as an individual
section of any flowing water symbol which carries a single nine digit classification
code and is bounded by a point of change symbol, junction of like symbology, oOr
its own terminus point(s).

1
(intersections), points of svmbOIOQV'chanqe, where llnear seqments flow 1nto areal
drainage features (open water or double line streams), point of change symbols
indicating stream characteristic changes, and at any other symbol which by its
portrayal breaks the drainage line and thereby causes a change in either the
drainage classification or in one of the nine coded characteristics.

re formed at noint

~ A....‘ Aiial snsmman
uu L4VLTE QL pUL

. I\JJ- ad oTyiuci 0t3
of change symbols (indicating stream characteristic changes), where areal features
begin or end in linear segments, and at any other symbol which by its portrayal
breaks across the width of the drainage symbol and thereby causes a change in either
the drainage classification or in one of the nine coded characteristics. Areal
drainage features do not have to be individually segmented for linear drainage

"A.- araal Avrasnasa FA:PI\vne
i0r areas. Gr =S

2
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coming into them from the side. (Illustrated in Figure 40.)
Af\ﬁﬂl\f\l\“ 7 /
.40&&4(\!L / !/ _
! -~
243432211 / 243332211—, L~ 233332211
Y Y t —— ¥/ \,
/- w

FIGURE 40. Segmentation and coding.

d. An 1slang, Larger than the minimum Sl1ze (lﬂ'\ﬂ\ Dy anm at map SCB.‘LQ)
located within a stream channel, shall cause the drainage symbol to be segmented
anA 1Tahallard ae ehAwn 3 Cirmuira A1
Qlia A QLT A LT ao DIEVUWILL POy & .L\Ju&c = 4
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a Both sides of the stream b. ©Only one side ¢f the stream is
are divided into smaller divided into a smaller segment
segments.

FIGURE 41. ini i .

e A point of change symbol is needed only where there is no other boundary
to mark a point of stream characteristic {(code) change The correct positioning
for point of change markers is illustrated in Figure 42

Incorrect Correct
ncorrect LOrTect

FIGURE 42. Correct positioning of point of change markers.

3.13.7.3 Drainage feature intersections.

(large dashes for streams and small dashes for canals) in
r I with th i t

b. Where the flowing water of a double line stream meets the standing
water of an open water feature, point of change markers will be used to denote
where the coded flowing water feature ends. A point of change symbel is not needed
at the intersection of a single line stream cr cana ¢

\ .
ps nu
feature. Examples of these points can be seen in Figt 44.
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segment witn an open water
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FIGURE 43. Drainage feature intersections.
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FIGURE 44.

3.13.8

a. Additional surface drainage features mav be encountered which are ¢
major significance to military operations, especially river and channel crossing
and/or landings. In some environments, features such as intermittent lakes,
washes/wadis, anastomosing streams, aqueducts, tidal flats, weirs, features under
construction, etc. may be of operational and landmark significance. As some
production systems can handle only a limited number of miscellaneous items on each
of the thematic overlays, care must be taken to show only those that would have
4 major impact on military operations.

£
I
8
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in order to provide unique symbology of the feature. Where possible, standard
(as defined by this specification) letter or number suirface drainage polygon and
linear identification codes will be used. If the feature requires unique symbology,
standard symbols from Military Specifications for 1:50,000 Scale Topographic Maps
of Foreign Areas (MIL-T-89301) will be used to the maximum extent possible

c. Appendix 1 defines and specifies the symbology to be used for most
of the miscellaneous features which have been occasionally used on the various
thematic overlays since the first edition TTADB specifications (PS/3JB/010) were

published in January 1982.

T 2ol mnd amal merd e

- 19 n
3.15.0 adCal dlll dltdl CALTML -

a. Whereas surface drainage is represented by a lineal overlay with some
areal features, all points within the neatline are not assigned map unit codes.

b. Tributaries must be greater than or equal to 5mm (250m ground distance)
long or longer to be picked up.

c For a stream to stand alone, where the streamdoes not flow into ancther
stream, river, or body of water and has no tributaries flowing into it, the stream
must be 5mm (250m ground distance) long or longer, unless it is a significant
feature Then a drain of a lesser length may be shown. See Figure 45

vy s e 44L———r’ \.7 -
=5mm|{>=5mm ] | >= 5mm —ee——— ==
//l‘ A> é ¢ N4 | >= -mm‘l o 5mm
/ !,.,,.. <Smm

e. The minimum size polygon for areal features shall have an areal extent
of at least 2 square millimeters (5000 square meters ground area) with a minimum
width of at least 1 millimeter (50m ground distance). As an example, an island
smaller than minimum size (1x2mm) within a stream channel will not be shown oOr

labelled on the Surface Drainage Overlay.
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3.14.1 General slope information.

a. This section provides the basic guidance for the production of the
Surface Configuration (Slope) Overlay for the TTADB.

b. Information shown on this overlay portrays the maximum slope of the
an . of

surface at each point on the ground, expressed as percent slope (tangent of the
slope angle x 100), rather than in degrees. Slope is defined as (1) ground whose
surface forms an angle with the plane of the horizon (a natural or artificial

incline) or (2) the degree or extent of deviation from the horizontal. Although
there are an infinite number of slope values at a given point, the maximum slope
is the critical limiting value for tactical military operations. Some microrelief
information affecting movement of vehicles or foot troops is depicted on the
Obstacles Overlay. Additional microrelief information is provided via the surface
roughness factors on the Surface Materials Overlay.

¢. Components of the Surface Configuration (Slope) Overlay are:
1. Slope Percentage Categories
2. Naturally and/or Culturally Dissected Land
3. Common Open Water Areas

d. The components of the Surface Configuration Overlay are derived from
a variety of sources including the map contour plate, base map, slope maps, and
an examination of the imagery.

e. A sample legend with map unit codes for the Surface Configuration
(Slope) categories is provided in Appendix D, page 129. The lettered map unit

codes are standardized and remain the same for all pro;eccs.

3.14.2 Slope classification and coding.
3.14.2.1 Slope classification.
3.14.2.1.1 Slope gategories (Symbol 103, labeled "A" to "F" as listed below) .

The following slope percentage categories are portrayed on the Surface
Configuration (Slope) Overlay:

Man lnit Coade Slope (%) Cateaorv
A 0 -3
B > 3 - 10
C >10 - 20
D >20 - 30
E >30 - 45
F >45
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3.14.2.1.2 Naturally and/or culturally dissected land (Code ¥Y).

a. Naturally and/or culturally dissected land (0 to > 45%) is a special
case slope category. It represents a collection of individual slope categories
covering the full range from zero to greater than 45 percent, each of which alone
is below the minimum portrayal size, but which collectively form an area large

enough to be portrayed in this special category. The use of this category is
strictly limited to those cases where it is the only way to properly represent
a range of heterogeneous slope categories in a small area. Its areal extent will
normally cover only a small fraction of the overlay.

b. Some of the geomorphic phenomena likely to display this type of
surface include:
(1) Numerous, very close, very steep, sand dunes;
(2) Portions of badland areas:
(3) Areas of very closely spaced mine tailings or spoil piles
and/or mining waste areas;
(4) Cuts from strip mining;
(5) Large quarries;
{6) Numerous sink holes in karst areas:;
(7} Recent and non-weathered lava flows;
(8) Extremely dissected terrain with dense drainage patterns;
(N Steep-sloped canyons;
(10) Knob and kettle and hummocky terrain
3.14.2.1.3 Common Open Water i(Code Wi. Common open water areas, as defined
in 3.13.2, are depicted on the Surface Configuration (Slope) Overlay. These
features are obtained from the Surface Drainage Overlay and are coincident with
the open water areal outlines (match line for line) depicted on the Surface
Materials (Soils) and Vegetation Overlays.

shall be COlleCtl“ ly S"mbolized and coded as illustrated in Figure 46
o~ A
A /ﬁ:7 R ___///éﬁL’ﬁ
YN\ C
- All areas are B
" "
N 2 "B'Slope A4
FIGURE 46. Clame cndina of amal)l areac diffaring hv aone code.

b. Ground surface areas characterized by closely spaced slope polygons
that differ by two codes and are too small to be individually depicted shall be
collectively symbolized and coded as illustrated in Figure 47.
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FIGURE 47. Slope coding of small areas differing by two codes.

i

c Ground surface areas ch terized by a variety of closely spaced slope
polygons too small to be individually depicted shall be collectively symbolized
and coded as illustrated in Figure 48

d. To clarify slope portrayal along shorelines at sea level, the
measurement shall be made from the shoreline to the first contour line. This
clarification shall be used only when classifying an area along the coasts of
extensive bodies of water and not in relationship to lakes, ponds, reservoirs,

ers, streams a itches

2 _ P P -1 a -~ - —~ - -
large rivers, streams, canals, channelized streams hes.
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3.14.3 Depiction QfTsLxﬁam_iﬁllﬁii—ﬁnd—lldgﬁ—llnﬁﬁ

3.14.3.1 yalleys.

a. Valleys with gently sloping floors or flood plains present some unique
c

problems. Contour lines often do not depict a narrow valley ac irately. However,
they are important, because they may be the only avenues of approach into an area.
The analvst should examine the source material and Surface Drainage Overlay

b. 1If narrow valleys with smooth gently sloping floors or flood plains
greater than or equal to 2mm (100m ground distance) wide exist, they shall be
outlined on the overlay. (See Figure 49.) These will normally be a slope category
A (0 to 3%), with some B’s, and an occasional C or D possible.

/jﬁ—m

%

,——”’;f' A’,,//:://’/'////,

- / rd
FIGURE 49. Narrow valleys with widths greater thanp
~e cmrssal b Deven [ 1N0NmMm yrAaninA Al et ancro) .
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c. When the width narrows to less than 2mm (100m ground distance), the
valley should be closed out and the remaining valley included with the categories
derived by normal slope generation methods. (See Figure 50a.)

.,‘

Tn estuarinne whara a vallae y ature extends into and terminates in
a. il S1Tuatigons wnere a vaiie extTtencs 1n ar rminates 1i1n

a steep slope area, the feature shall be dep icted to its fullest extent possible
within the minimum size requirements, and is at least 2mm (100m ground distance)
wide. (See Figure 50b.)

e
—

mm acre 11V AQ
1. Actual 2. As Shown
a. Narrow Valley whose Width is < 2mm (<100m ground distance).

(= A

— 8077 =D (AN — 807 —XF =—D )\
N 2)) —a—))

= == = ia

Distance is™ W S0
>= 2mm across (Crr°Y /( \\\( (

1. Actual 2. As Shown
b Narrow Valley whose Width is >= 2mm (>=100m ground distance)
FIGURE 50. Coding narrow valleys.
e. In situations where a narrow connection exists between wider valley

areas not more than Z20mm (<1000m ground distance) apart in length at map scale
and narrows to less than 2mm but is still greater than lmm (<100m and >50m ground

distance) in width, the connection can be made to show the continuous avenue of
approach. {See E;gu;e 51a.) Where the wider areas are greater than or equal to
20mm (>=1000m ground distance) apart in length and the narrow connection is less
than 2mm (<100m grcound distance) in width at map scale , the connection shall be
combined with the slope code for the higher side relief area. (See Figure 51b.)
©3.14.3.2 Ridge lines.

a. Hilltops with long, thin, flat to gently sloping ridgelines represent
another unique problem area Contour lines often do not depict the sharpness of
rtidgelines accurately If the source materials show that the top is part of a
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a. Valley Connection <20mm in Length (<1000m ground distance)
and > lmm to 2 mm in Width (>50m to 100m ground distance)

= N\
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> 20mm
b. Valley Connecticn >= 20mm in Length (>=1000m ground distance)
and >1mm to 2mm in Width (>50m to <100m ground distance)

avraniia AF

100m ground distance) wide and
~ ~A e ar At
“ A - Qais QG voiiae

e category A, with R’ s pos

cate A sible. While

minimum 1dthsoec1f1ca loniSme(IOqurounddlstance),narrowerconnectlons
less than 20mm long (1000m ground distance) (See valley examples in Figure 51)
may also be shown. Figure 52 shows examples of smooth usable stream valleys and
ridgelines.

b. In situations where a saddle or pass forms a low point on a ridge or
crest line (generally a divide between the heads of streams, flowing in opposite
directions) less than 20mm in length and less than 2mm in width at map scale (<1000m
and < 100m ground distance), the slope shall be combined with the slope category
depicting the two heads of streams. See the illustrated example in Figure 53.

c. 1In situations where a steep slope creates a sharp break in a relatively
gent le slope between a valley floor and a saddle, the gentle or level slope code
(Example: code A) shall be terminated at the break. The break 1s indicated by
nhigh aen51r_y of contour lines compared to the Vailey/Sdu(Jle contour lines on the
side of the saddle; the valley slope coaded area shall also end when
ines are less than 2mm (<100m ground distance) apart aft map scale.

r 3
r 210 < SERVAVE ogunQ isitanc a
)
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FIGURE 54.

a Whereas surface configuration is represented by an areal overlay, all
points within the neatline must be assigned a map unit code. The minimum size
polygon shown shall have an areal extent of at least 20 square millimeters (50,000
square meters ground area) with a minimum width greater than cr equal to lmm (50m

b. Note that very steep (>60%), long (>5mm map or 250m

m ground distance),
narrow or thin (<lmm map or 50m ground distance) slopes should be shown as
escarpments (with teeth pointing down hill) on the OCbstacles Cverlay, as depicted
in Figure 55.
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3.15 Vegetation. This section provides the basic guidance for the production
of the Vegetation Overlay for the TTADB.

3.15.1 General vegetation information.

(1) Provide orientation
(2)

Afford cover and concealment for troops, vehicles or unattended
ground sensors.
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j Present obstaciles

) Serve as landmarks.
) Provide other significant land use information with military
significance.

Ib. Vegetation legend categories are shown in Appendix D, pages 130 - 132.

3.15.2 Vegetation classification and coding.
3.15.2.1 Veagetation tune.

3.15.2.1.1 Vegetation legend. Vegetation types are classified and coded
with letters, or a combination of letters and numbers. A sample Vegetation Legend
showing the classification scheme and map unit codes is given in Appendix D, page
130. The legend is tailored to each job and usually includes only those categories
that appear on any of the overlays within the project area.

3.15.2.1.2 Vegatation categoriea (Symbol 103, labeled "Al to "X" as listed
below). The categories reflect similarities in military significance and not
taxonomy. The following is a glossary of vegetation types to be shown and map
unit codes used to represent them on the overlays. The alphanumeric map unit codes
are standardized and remain the same for all projects.

a. Agriculture ard) - S50il tilled for the growing of crops is
io

— h)

LU 4
considered land under cultlv t Ground left fallow on a seasonal basis is
included in this category. Orchards/plantations/nurseries and vineyards are
considered as separate categories.

p
a

(1) Dry Crops (code Al): Crops grown in moist or dry conditions
that are generally free of other vegetation (except near fencelines or hedgerows) .
Included in this category are crops such as grains, tubers, legumes and vegetables.
in a wet environmnn

(2) Wat Crops (code A2): Crops grow

Wat Crops a we
flooded in the spring and kept saturated until h st time.
often enclose the area, such as a rice paddy.

(3) Terraced Crops (code A3): Raised areas of cropland supported
by embankments or retaining walls. These crops, wet or dry, are generally found

in small mountain valleys and on hillsides world wide, forming a step-like effect
anA

ara ~uxléas 1w »
anl azic I

culturally

(4) Shifting Cultivation (code A4): The predominant vegetation is
removed (by cutting, burning, etc.) and crops are planted in its place. 1In 2 -
3 growing seasons the soil nutrients are exhausted, the field abandoned, and
secondary succession begins. The result is a mixed patchwork of small crop fields
and small stands of young trees of differing heights scattered throughout the
region. Individual polygons of crops and young trees, which are smaller than the

minimum size criteria, shall be combined into one polygon consisting of shifting
AFrYrTuarisAan whirh 17¢ ~~Ra b A Thie +urno ~nf avéianciua curyArdan aAavris~Anld nira Nnftan
LML A VEL LVl WiiaLil 40 LUUTU o, 4iid0 LYPT Ul TALTIHIOA VT OWiAlUUTI) Gyl dalLuatLtuicy Ueivoai
referred to as "slash and burn agriculture", generally follows a 15 to 20 vear

C e
cycle. It is found worldwide, but usually only in tropical and subtropical regions.

b. Brushland/Scrub - Brushland consists of woody plants with more than
one stem. Brushland includes heath, shrubs, thickets, and other low growingmulti-
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stemmed bushes. Scrub is usually vegetation dominated by shrubs and located in
arid, semi-arid, or temperate areas. Scrub growth includes cactus, mesquite,
sagebrush, chaparral, thickets, etc. This vegetation type is shown in two
categories depending on the density of the plants. Dwarf trees less than five
meters high at maturity, unless in orchards, will also be included in these areas.

(1) Brushland/Scrub with open to medium spacing (code Bl): Areas
where the plant density covers from 5 to 50 percent of the ground surface and is
less than 5 meters high.

(2) Brushland/Scrub with medium to dense spacing (code B2): Areas
where the plant density covers from 50 to 100 percent of the ground surface and
is less than 5 meters high.

c. Forested Areas - This category has three divisions defined by the
predominant tree type. A tree is defined as a perennial woody plant at least 5
meters in height at maturity, with a single stem and definite crown shape.

(1) Evergreen/Coniferous Forest (code C): More than 60 percent of

the trees in the area retain their foliage throughout the year. In addition to
evergreen/ coniferous trees, this category also includes broadleaf evergreen
trees, such as Live Oak, Holly Oak, Cork Oak, and tropical broadleaf trees like
Magnolia, Ebony, Mahogany, etc.

(2) Deciduous Forest (code D): More than 60 percent of the trees
in the area lose their foliage seasonally. In addition to broadleaf deciduous
trees, this category also includes deciduous conifers, such as Dawn, Redwood, and
the Larch species.

(3) Mixed Forest (code E): Contains both evergreen/ coniferous and
deciduous trees in proportions varying between 40 to €0 percent.

d. Commercially Treed Areas - These consist of areas of planned plantings
of rows of evenly spaced perenniél treed vegetation, generally free oﬁ underbrush

and vines. These trees yield nuts, spices, fruits or other commercial products
exclusive of timber. In some areas, general agriculture is carried on beneath
and between the trees. A tree is defined as a perennial woody plant at least 5
meters in height at maturity, with a single stem and definite crown shape. Note

that some orchards are now planted with dwarf trees, whereby a smaller mature height
is maintained by a combination of pruning and root stock grafting which will stunt
the trees' growth. This category has four divisions differentiated on the basis
of leafing characteristics and habits, similar to the forested areas:

(1) Evergreen/Coniferous Orchard/Plantation/Nursery (code FC):
More than 60 percent of the trees retain their foliage throughout the year. Both
broadleaf and evergreen coniferous trees are included in this category.

(2) Deciduous Orchard/Plantation/Nursery (code FD): More than 60
percent of the trees in the area lose their foliage on a seasonal basis. This
ciass an.Luaes both broadleaf and con lIEZOUS deciduous trees.

<) ixed Orchard/Plantation/Nursery (-~ FE): Contains both

4

:

evergreen coniferous and deciducus trees in proportions varying between 40 to 60

percent .
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(4) Palm Orchatd/Plantltion/Nursory (code FP): Plantings of nor-
an

mally evergreen trees with simple stems and a crown of large fan-shaped leaves
found in tropical and subtropical climatic zones. Some of the better known products
from these palm orchards, plantations, and nurseries include bananas, coconuts,
oils, and dates

e. Grasslands - Grasses include all kinds of non-woody plants.

(1) Grassland, Pasture, Meadows (code Gl): A grassland is an
extensive area of herbaceous plants consisting primarily of grass. 1In middle
latitudes grasslands are cften termed prairies {(tall grass, greater than or equal
to 1 meter) and steppe (short grass, less than 1 meter). Poorly drained grasslands

(2) Grassland with Scattered Trees (code G2): Primarily a grassland
with widely spaced, scattered trees (with a maximum canopy closure of 10 percent)
and scrub growth intermixed throughout the area. An abandoned field reverting

back to a forest, as well as a tropical savanna, would exemplify this category.

[0

f. Forest Clearing (code H) - Areas where some or all of the foreste
vegetation has been removed by natural or man-made causes, such as logging areas
and burns. Since vegetation or silviculture practices will quickly change these

areas, this code should not be used if another code better describes the area.

S
aphy, but it can exist on flat-lying areas created b
nmen . Swamps are covered with shallow water 2all orm t ¥ ,
umula tlng vegetation does not rapidly decay. The swamp code will have a
depicting canopy closure since swamps contain trees and/or shrubs whose roots are
adapted to wet conditions. The most common swamps are mangrove, nipa or cypress.
The swamp category (code I) is subdivided into the following four separate swamp

vegetation classes:

(1) Evergreen/Coniferous {(code IC): A swamp area where more than
60 percent of the trees retain their foliage throughout the year. Included in
this class are nipa swamps, which consist of a dense growth of stemless palms found
in tropical and semi-tropical tidal and brackish waters. It usually occurs farther
inland than mangrove and forms strips in channels through which the tidal waters

flow.

{2) Deciduous (code IDj: A swamp area where more than 60 percent
of the trees lose their leaves seasonally. Of the various types of deciduous swamps,
the cypress swamp is the best known. It ccuszsts cf large bald cypress trees {(up
to 30m high), mostly deciduous conifers, th buttressed trunks and vertical knees
extending upward from submerged roots, and is mainly found in the southern U.S.

(3) Mixed (code IE): A swamp area which contains both evergreen/
coniferous and deciduous trees in proportions varying between 40 to 60 percent.

{4) Mangrove {code IM): A separate swamp class with a dense growth
of trees with tangled aerial roots usually found along seacoasts and banks of
tidewater streams in tropical and semi-tropical areas
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region generally characterized by grasses or reed Both tidal and non-tidal areas
are inciuded in this c‘tegory. A bOG 15 a permaneﬁtly wet area characterized by
the growth of sphagnum {peatmcss) on an accumulation of organic matter. If numerous
trees (greater than or equal to 5 percent canopy closure) are present, include
bog in the swamp category

i. Wetlands (code K) - Land subject to inundation

______________

o
e
age ponds, etc., as well as areas subject
periodic overflowing of a stream or body

of water).

(2) Wet lands not categorized in the swamp, marsh/bog, or bare ground
codes shall be placed in this category.

{3} Since the normal flood plains found alongside most streams
are only inundated on an occasional basis by an extreme event (flood), they
are not considered in this category.

(4) In regions with wet-dry (monsoonal) seasonal variations, the

area between the normal, dry season, non-monsoonal, channel and any embankments
built to hold the monsoonal floods (see Figure 56) shall be categorized as wetlands

(land subject to inundation) on the Vegetation Overlay, provided some other
vegetation code, such as wet crops {code A2 - ususlly rice paddies in monsoconal
areas), marsh, swamp, bare ground, etc. does not better describe the vegetation
situation in this area. The embankments are to be picked up on the Obstacles
Overlay. In these regions, the following clarification note shall be added to
the Vegetation Overlay legend:
NOTE: LSI by monsoonal flooding is normally
dry during the non-monsoonal season.
LSI area between embankments
. . A

I~Jfofr]ma(l1 lu}:m | /' \ Show this levee as an
of flood channe / \ , embankment on the

(monsoonal channel / Obstacles Thematic

N
g
2
/
)

— e 7 ~. T

. . / T ——
I[;;(r)“o‘é (l)flai n ~——————— Stream 10 be coded

"FIGURE 56. Monsoon driad.
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j. Vineyards/Hops/Ginseng (corde L) - A vineyard is an area consisting
of vines planted in a reqularly spaced pattern, usually rows, generally 2 meters
in height. Hops are a vinelike plant commonly found in Eurasia. Hops are planted
in rows supported by poles and grow to heights of 3 to 4 meters. Ginseng is planted
in areas that contain vertical protective stiuctures up to 3 meters high. Also
included in this category are free nurseries with supported shading structutes.

k. Bamboo and Wild Cane (code M) - A woody grass widely distributed in

the tropics and subtropics with a height range of 3 to 30 meters and usually
extremely dense. Sugar cane is also included in this category, in which case its
name will appear in the descriptive title for code M within the Vegetation Legend.

1. Bare Ground (code N) - Permanently bare areas which contain little
(less than 5 percent ground cover) or no vegetation, such as strip mines, sand
u “hes, lava flows, salt evaporators, bare mountainous areas, etc.

m. Common Open Water (code W) - Bodies of water, both natural and man-
made, such as rivers, lakes, reservoirs, etc., as defined in 3.13.2 The delin-
eations of these features are coincident with those on the Surface Drainage Overlay.

n. Built-up Areas (code X) - Man-made developments consisting of

residential, commercial, industrial, and other areas, where the roads, paving,
and buildings (roofs) cover approximately 30 percent or more cf the available land
area. Areas under construction, including subdivisions, if they meet the 30 percent
criteria, shall be included in this category. Examples are villages, towns, cities,
railroad yards, airports, etc. Developed areas with less than 30 percent built-
up ground cover (such as suburban residential areas) will still allow cross-country
movement and will not be shown on this thematic overlay. Built-up areas are often
referred to as urban areas and, for terrain analysis purposes, they are treated

ei 1g the same.

(1) Built-up areas are normally symbolized by using straight lines.
However, it is acceptable to outline built-up areas with curved lines, if the
boundary follows the edge of some rounded feature, such as open water, a river,

a railroad, a canal, or town wall.

(2) The built-up areas on this overlay are common to and shall also
be depicted as Not-evaluated (Code X) areas on the Surface Materials (Soils)
Qverlay Thus, they will be depicted with identical ocutlines on both overlays.

a. Canopy closure is defined as the percentage (%) of the ground area
covered by the tree crown area. Crown area is the area covered by the vertical
projection of a tree crown to the horizontal plane. Canopy closure is normally

computed only for the forested (C, D, E}, orchard/plantation nursery (FC, FD, FE,
and FP), and swamp (IC, ID, IE, and IM) areas. Canopy closure is normally classified
into the following four categrries (See Appendix D, page 131):
Map Unit Code . Canopy. Closure Category (%)
I} N P
2 25 - 50
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3 >50 - 75
4 >75 - 100
b. Canopy closure is given as the first numerical digit behind the C,
- - A or f nl el [ad o T TN T anA TM ~A~AAAo
v, L, rv, rv, ruo rr, 1L, iU, 1L, 4aulUu 18 CLUuUco
c. Unless specified otherwise, canopy closure for all the other codes
is assumed to be in the 0 to 25 percent category, except as listed below, and is
not shown on the Vegetation Overlay. These categories may be overridden by

information from the collateral sources or aerial photography.

v . ~ e . . PP .

A4 >50 - 7%
M >75 - 100
X >25 - 50

d. Note that winter canopy closure is directly derivable from summer
canopy closure, but not vice versa. As the TTADB is usually produced for the optimal
climatic season for military operations, summer canopy closure is given directly
on the overlay. For winter canopy'c105ure, the Concealment-Aerial

g m

je)
..... LT o o

3.15.2.3 Height.

a Height ranges for the Forested (codes C, D, and E) and Orchard/

Plantation/Nur sery {codes FL, FD, FE, and FP) areas are given in meters and are
pu I . .

usu G

second numerical digit behind the vegetation

type code.

¢. Unless given individually, the height of the Brushland/Scrub (codes
Bl and B2), Vineyards/Hops/Ginseng (code L), Bamboo and Wild Cane (code M) are
defined to be in the 2 to 5 meter category. All other vegetation codes, except

the treed agricultural area {(code A4 - will have blocks of different aged and
had aht ad o cnan)l ool Qo o fomm Yo T ™ T e Al TAR hms mbbn A e e mmemas Aok
HeaylitLeu Liceo) ana awamy (CUUCES 1o, 41UV, 1L, allu i — ll(‘J‘L\JIILD “ail vail Lulisduciavly)
are defined to be in the 0 to 2 meter height category

d. 1If needed, height values may be used for any vegetation type, i.e.,
tall grasses, bamboo and wild cane, vineyards/hops/ginseng, agricultural areas
(open or treed), etc. For mixed vegetation types, such as the treed agricultural
types, the predominant height of the tallest vegetation species (most often trees)
shall be given. If a height code is assigned, a canopy closure code (either computed
or default) must also be used as the first numerical digit following the vegetation

R,15.2.4 lindorarpowt h |
A. iinderarowth is defined as the vegetation layer beneath the forest
~anopy and above the forest floor. This layer normally consists of small woody
and herbaceous plants, generally less than 5 meters in height. Undergrowth is
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a major factor in determining intervisibility and mobility within wooded areas,
and they can be either the same or quite different from summer to winter. Only

[ — — [ .

the summer undergrowth condition is shown on the Vegetation Overlay.

b. The presence and den
This information is generally collected in

(7]
[N
rt
<
(o]
(o)}
[
3
+
~
n
~
Q
£

(1) A solid line under a forest vegetation map unit indicates dense
undergrowth (greater than 50% ground coverage).

(2) No underline indicates sparse to medium (0 to 50 percent ground
coverage) undergrowth, n¢ undergrowth, or the presence and/or density of
undergrowth is unknown.

c. The undergrowth underline symbol will be a straight line version of
symbol 104 ( ).

3.15.2.5 Yegetation roughness factor (VRF).

a. The vegetation roughness factor (VRF) is an estimated numerical factor
reflecting the degree of degradation of vehicular speed solely due to travel through
a particular type of vegetation, as though it is on horizontal ground. The VRF
allows input to the synthesized models, such as the CCM model, for psychological
and physical vegetation terrain characteristics which are not directly captured
in the data base, but which will cause a human or mechanical slowing of vehicles

and/or foot troops. These include factors which interfere with visibility or actual
movement such as tall grasses or crops, fallen trees, tree stumps, low hanging
and/or dense branches, thick vines; plowed fields, root emergence, etc. Note that

t r e
stem diameter and tree spacing are treated as inputs to all known CCM models and
thus are not considered in estimating the VRF.

b. The factors designated are subjective and determined by a group of
experienced vegetation analysts (best if made by analysts knowledgeable about,
experienced on, and/or trained in the ride dynamics and performance characteristics
of military vehicle movement) for the entire project area. In general the VRF's
are generic and applied equally to all vehicles. However, if needed, the VRF's
can be tailored for individual vehicles or vehicle types (such as tracked, wheeled,
or foot troops). In estimating the magnitude of the factors for specific vehicles
or vehicle types, the analysts consider not only all of the physical characteristics
of the vegetation types but also the physical characteristics of the vehicles,

Such as vertical obstacle ciimbability, ground clearances, sight height of vehicle

ad
y
b

driver, wheel sizes, as well as the usual lengths, widths, heights, etc
c. The factors can be any numeric valu from 0.00 to 1.00 in 0.0S

increments. These factors are multipliers in the vegetation module of the CCM
model. The factor decreases with increasing difficulty of movement. For example,
a vegetation roughness factor of 0.80 would degrade the computed vehicle speed
by twenty percent. Thus, a vegetation roughness factor of 1.00 for a vehicle class
would indicate no degradation in the appropriate season. Bare ground is an example
of an area with a VRF of 1.00. Most grasslands, meadows, pastures, and agricultural

P N an -~ -
VRF's of .50 to 0.80 depending on the predominate

areas N i1idli€e €11eCl wili nave

vegetat ion for the season However, a virtually impassable mangrove swamp with
a tangle of aerial roots would have VRF’s of 0,10 to 0,00, The final set of VRF's
should reflect a logical degree of difference in the relativeditficulty of movement
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through the vegetation in one area as compared to movement through the vegetation
another area, disregarding stem diameter and tree spacing.

d. Each vegetation type is given a VRF. These reflect the vegetation
influence on movement on a normal dry day, usually during the summer (VRFS). Note

that a low VRF can be caused by mechanical factors (fallen timber, stumps, etc.)
as well as human factors (visibility affected by low hanging branches, leafy
undergrowth, bushes, etc.).

e. The VRF's for vegetation areas without tree heights (including the
treed agricultural and swamp areas) are listed separately, as shown in Appendix
D, page 131. This is an example only; the table must be tailored for each project
area. The estimated VRF's for the vegetation areas with tree heights are categorized
in the Tree Spacing/Stem Diameter/Vegetation Roughness Table, as shown in Appendix

f. Atable of the typical range of VRF’s for tracked vehicles with possible
causes of variation is given in Appendix E, page 145.

g. The vegetation roughness factor values listed in the Appendixes are
examples only and will be adjusted to reflect al conditions in the project
area Once determined by the analyst they must remain the same throughout the

project area. The vegetation roughness factors apply only to the vegetation effect
on human and mechanical factors and not related factors such as slope or soils.

- — . s s N ] N Al o Ao S P S a R

3.15.2.6 TIree spacing/stem diameter/vegetatlon roughness LaDle.

a. Tree spacing, stem diameter, and vegetation roughness factors for the
vegetation areas with tree heights are listed in a table. The purpose of this
table is to supply vegetation data needed for the generation of cross-country
movement and other synthesized products. This table is a separate part of the
Vegetation Legend, Appendix D, page 132. An example is provided at the bottom

of the table to aid in reading it.

b. Stem diameter is the di’meter cf a tree trunk at approximately 1.5
mor 4.5 feet on the high side (if on a hillside) above the surface of the ground

(commonly referred to in most forest llterature as the diameter at the breast height
or dbh). For trees in height category 1 (0 to 2 meters high) the stem diameter
should be measured at their mid-point between the ground and stem tip. Stem
diameters are derived from collateral sources or from eqguations based on crown
diameter and/or tree height, or, if available, from actual field measurements.
In these specifications, stem diameter is the average diameter in centimeters of
the trees within a coded area.

¢. Tree spacing is the distance from the center of one tree to the center
of the nearest adjacent tree. In these specifications, tree spacing is the average
distance in meters between the centers of the trees within a coded area.

d. The Tree Spacing/Stem Diameter/Vegetation Roughness Table may be
provided in any of the places listed below in order of preference:

A— ~F
iL viL

a

wm

A
M

—_—
-
~
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(2) If space is available in a large single polygon (usually large
common open water areas (which are coded W on this thematic overlay), the table
an be placed directly on the Vegetation Overlay. No part of the tablie may be

c a
positioned acrioss the neatline.
(3) As a separate overlay if required by space limitations.

a Additional vege ion features may be encountered which are of
landmark significance to milltary operations. In some geographic settings,
Faastnirae enirh e senlatand $vrane emall ~lumrme AfF ¢ ranmnea Al fF ~Anrvraae ~amatrtariae
ATALVULT O ULl ao dovViaoecu LLCCQ, [S 2111~ 3 Spy & \.LU‘HHB A LLC‘:G’ BUL.L L,vuxaco, \-‘:IIICLCLLCD,
etc., may be of significance. Depiction of these or other similar features may

require modification of the legend and/or symbology in order to provide unique
symbology for the feature. Where possible, standard (as defined in this
specification) letter or letter/number vegetation polygon identification codes
will be used. If the feature requires unique symbology, standard symbols from
the Military Specifications for 1:50,000 Scale Topographic Maps of Foreign Areas
(MIL-T-89301) will be used to the maximum extent possible.

levels. The number of canopy levels can be represented by Roman Numer als I, II,
or III corresponding to one, two, or three levels. These numbers will follow the
height code, such as D47II, C36I, E49III, etc. On the ground the crown cover of
the multiple canopies is usually thick enough to fit into the 75 to 100 percent
crown closure category. The height code represents the highest canopy. The “type”

b. Tropical rainforests present a unique situation due tomultiple canopy

category is generally mixed or coniferous/evergreen forest, since many of the trees
are broadleaf evergreen species, i.e., mahogany, ebony, etc. In areas of thin

jungle vegetation, canopy closure percentages are incorporated or combined
together, as necessary.

c. Appendix I gives the definitions and specifications for previously
used and requested miscellaneous features including tundra (three types), treed

agricultural areas (two additional type ditch irrigation, and nipa swamps

d For areas that contain a varlpfv of vocpraflon cérpcoz;es which are

below minimum size specifications, the recommended procedure is to group the are
into the most restrictive category (i.e., most conservative in terms of movemen

and concealment).

a
t

= Whawvaaa sros~a e o T e vAameasoan oA laar A ~ema) ~xravY o 11 P Yo R e by

a . wiilceircao VCchOLLU 1 10 LﬁPLCDCIILCU Uy aill alTcaldl uveilida ’ ald PU& Lo
within the neatline maust he assiaoned a man unit code The minimum size nolvaon
Ao LS R I A 9 waic L A e S A LI W Y ~e uuu.L\Jal(.u (=3 lllul—’ LR I A AL . PR XA AlL.A B2 A AUl ~ e e N r—’\-ld-:’v‘l
shown will have an areal extent of at least 20 square millimeters (50,000 square
meters ground area) with a minimum width greater than or equal to lmm (50m ground
distance) .

b. Exceptions are made in areas containing sparse vegetation. In such
cases, small clumps or narrow strips of vegetation which provide concealment or
orientation or serve as landmark features, like desert oasis, are shown. Long
Fhaim at rima ~AF erormad ot s A Ve o3 An) AarnanAs nes nn»hha.—vnn\ﬁﬁql N ~AYE an A~ w1l A
Cihidill DL L 10 UL vV \JCLGLLI! \\Jllullwlkjrly (98 - ’Cllulll\’\ll ciiet 1 1 ll:\_.{l Tia g PRIy i Laiic WUl il
asither he omitted ar shown as ner 3.15 2.7 above
either be omitted or shown as per 3.15.2 above
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N 1& Namarr~rat iAn
3.16 .
This section is not applicable to this specification.

3.17 Aeronautical.

This section is not applicable to this specification.

w

8 WNamme anmA Yaklhalsnmna
[LISHESINERS VO WP N-VO.SP B V0 1e g

[

a. On the TTADB thematic overlays, features are normally identified by
symbols and not by name (s) . In the rare case that a miscellaneous or unique feature
should need to be named on a thematic overlay, the name should be taken from the
base map to which the thematic overlay is keyed.

o
¥

here no name appears
MTL-STD-600002 and MIL-STD-§00004
IL-STD-600002 and MIL-STD-600004

<

¢. The following is a list of features which may not appear in the
symbology or legend appendixes, but may at some time need to be named on the final

product. Definitions for the following features may be found in MIL-STD-600004.

Banks Outer Banks
Basin Great Basin
Bay Chesapeake Bay
Beach Virginia Beach

a
o}

Canyon Grand Canyon

Cape Cape of Good Hope
Channel English Channel
City New York City
Cliff

4 aaa

Corner Tyson's Corner
Cove

Crossing

Desert Sahara Desert
Dispersed Village

Dome

Everglade Florida Everglades
Falls

Flat (s)

Forest

Gap

Gorge

sulch

Gulf Gulf of Mexico
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Gut
Hamlet
Harbor
Head
Highland
Hill

ole

je
—

3 O

e s
[adle]
S

k4D
o

s
Junction
Jungle
Knob
Knoll
Lagoon
Lake

LanAde

LR 91601

Lookout
Marina
Mesa
Mountain

Mountain Range

Narrows
Nar~lk

Ocean
Park
Pass
Passage
Patch
Peak
Plain

Platean

faadLTaw

Pool

Port
Range
Ravine
Region
Ridge
River
Roadstead
Rock

Sands

Scattered Village

Sea
Sea Mount

Shelf

nd Chain

MIL-T-89304

Boston Harbor

HamilésAanm Trnlas
AACAINMA 4 LWV AlLAT L
Hawaiian Islands

Rocky Mountains

Atlantic Ocean
Yellowstone National

Pikes Peak

Ao —a T
Loreat riains
Conlnradn Dlataan
LCACXall riaTCau

Coastal Range

Comunidades of South

Park

America,

Strevsudlung of Europe

Caribbean Sea

Puget Sound
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Strait

Summit

TOWMn

Valley Death Valley
Village Greenwich Village
Wood

d. Names on TTADBs shall be those approved by the U.S. Board of Geographic
Names. Normally, U.S. maps of similar scale serve as a guide to features to be
of groups

named. Individual features of a group are not labeled, instead the names
of features are shown (e.g., archipelago, mountain range, etc.).

3.19 Radar.

This section is not applicable to this specification.

This section is not applicable to this specification.

.22 Symbology and type on the final thematic overlays. Symbology for the

allan ava alhAaces

~ X
IU LQUJLTO alT olivwll

Svmbols lines, arrows and codes should not overlap or touch other
codes, lines, arrows or symbols. An exception to this rule is made for data
information holders and offset symbols which have a leader line extending from
them toward their location or located symbol on the map sheet (i.e., bridges, dams,
locks, etc.). For examples, see illustrations in Symbology Appendix (Appendix
B) .

b. Where cartographically possible, the minimum clearance between the
codes, symbols, and linework of different features is 1.0mm (0.04 inches).

c. Leader lines (Symbol 100), arrowheads (Symbol 101) and point of change
symbols (Symbol 102) shall end at their associated feature symbol or linework
location with a gap of 0.25mm (0.01 inches).

d. Symbols and codes should not be broken to fit around other symbols,
codes or linework.

.2 Point of change symbol. Point of change (POC) markers (Symbol

1
ate non-intersection locations where the characteristic of a linear or
areal feature changes or to mark the position of multiple linear features in the
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are not needed where one linear feature

tes the pnint of change) or at t he

I
linear features. Each segment will be individually identified.

3.22.1.3.1 Lineweight of leader lines. 1In order to differentiate leader

lines from the standard linework and symbols, leader lines have a line gnc of
0.20mm (0.008 inches), whereas the standard linework and symbol 1li i
0.30mm (0.012 inches).

3.22.1.3.2 positioning and length of leader lines. Leader lines (Symbol
100) shall start 1.0mm (0.04 inches) from codes, letters and/or numbers. Leader
lines shall have a minimum length of 2.0mm (0.08 inches) and a nominal maximum
length 40.0mm (1.6 inches). Leader lines should be as short and direct as possible
while still maintaining minimum lengths, legibility, and preferred positioning

of symbols and type.

3.22.1.3.3 Breaking leader lines. Leader lines, if possible, should not
be broken. However, if necessary, leader lines may be broken, with a gap of 0.5mm
(0.02 inches) on each side of the break, no more than twice (once is preferred),
because of the density of detail and lack of room for placement.

3.22.1.3.4 Number of leader lines from one code or symbol. Each code, symbol,
or data information holder should have only one leader line extending from it
However, to improve legibility and clarity in very dense areas, codes, symbols

and data information holders may be grouped together with multiple leader lines
pointing to the individual feature or symbol locations. In addition, the leader
line leaving the code, symbol or data information holder may be shared, if necessary
for clarity and legibility. However, shared leader lines must diverge from each
other before reaching their individual feature, symbol location or arrowhead.

3.22.1.3.5 Leader lipnes turning carners. Leader lines ..lll make turns
(change direction) with straight line (point to point) angles rather than curves,
to avoid confusion Wlth curved features

3.22.1.3.6 Leader lipnes without arrowheads. In general, leader lines

without arrowheads indicate point features (features with a longitudinal axis of
less than 2.0mm (0.08 inches).

.3.7 Leader lines with arrowheads. Leader lines with arrowheads
-1

i r or areal features The leader line is centered on the arrowhead
so the shaft comes out of the back of the arrowhead in line with the arrow point.
Arrowhead lengths are not included in the overall minimum length requirements for
the leader line.

a. Type Style - Unless designated otherwise under the appropriate symbol
in Appendix B, the type used for identifying or coding features on the final overlays
is Univers Medium (113A) style tor type sizes 24 point or smaller and Univers Light
(114A) style for type sizes larger than 24 point.. If Univers style type is not



available, a closely matching style may be substituted. All type numbers in
parentheses are DMA type number references only.

b. Type Size - Where the type specifications permit a range of type sizes
based on the areal limits of a feature, a Type Template {as shown in Appendix G)
is used as a guide to assure uniformity of selections. When space prohibits the
use of a prescribed size, or the size indicated by the template will obviously

distort the relative importance of the feature a more appropriate size is to be
selected.

(Ll

¢c. Type sizes and styles for attribute values in data information holders
and symbols are provided in Appendix B.

~A T
and style. A sampling
Appendix F.

3.22.2.2 Descriptive type.

a. Descriptive type is used to provide information about the identifi-
cation of features or conditions that cannot be fully portrayed by map symbols.
It can be simply a label used to identify a symbol, or it can be used tc label
or describe an area or a particular feature. It can also be used for notes of
caution or may, as circumstances dictate, detail an important or peculiar aspect

or activity of an area.

b. The type style for terrain analysis descriptive type is Univers Medium

(113a). If the type describes an area, group of features, or a unique situation
the all the type is in lower case. If the type describes a point or linear feature
the type is also all in lower case. For example: minefields or impact area (area
features), falls (point feature), and pipeline (linear feature). Type size is

limited to 7 pt, 8 pt, and 10 pt. Type size used should be consistent with the
type size used throughout the sheet.

c. Conditions can exist where descriptive type would be applicable
throughout a sheet. Consideration should be given to adding a note to the margin
as opposed to placing type throughout the sheet. For example: “CAUTION: Roads
subject to coverage by drifting sand”.

a. Letters and/or number codes are centrally positioned within an areal
feature, where possible. When the feature is too small to accommodate a code,
tne code snould be p051t10ned adjacent to the feature with an arrowheaded le ader

a
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S
"d/or"umbersshouldre e
llel to the tangent of the south neatline of the base map, except for codi
on certain linear features where codes are oriented along or parallel to the
feature. The size of the code used may vary according to the size of the area.
A large open area, for example, will be coded with a larger letter and/or number

placed within it than a smaller open area. (See Figqure 57 and 3.22.2.1.b.).
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may be tilted to fit between features provided minimum clearances and all of the

required distance specifications are met. Tilting should be done so that the code
reads left to right or bottom to top, if vertical. Off-set symbols and data
information holders are not tilted.
N =X
28N [ & Dt & —~
(N )V A\ ) ) v.,
D AN — ( /
= . o
N ) N/
') in ((</ N/
< AN
<<\ /44/ Y\ C A
1\ ~— D A
FIGURE 57. .
c. 1If a proper position for a code is still not found after attempting

to tilt it, then the closest horizontal position beyond the 40mm (1.6 inches)
maximum may be utilized.

d Normally, codes, arrows leader lines and symhols shall not be denicted
. Normally, codes, arrows, leader lines and symbols shall not be depicted
within the open water areas except for the “W” code. Exceptions may be necessary
when the surrounding area is extremely dense and the only available space for the

placement of codes and/or symbols is within the open water area. If coding is
placed within the open water area, the entire code and/or symbol must be placed
within the open water area, not partially in the open water and partially on land.

3.23 Reproduction and storage. The inked or engraved overlays in final

1m negative reproduction material

format will be reproduced and stored by DMA as film nega epr material.
The film negative material can then be used to produce transparent overlay copies.

3.24 Feature/Attribute. Refer to the applicable paragraphs in section 3,
as well as Appendix B, Symbology; Appendix D, Legends; and Appendix I, Miscellaneous
Features, for the features, feature attribute values, inclusion conditions, and

specific rules corresponding to TTADB production of the various thematic overlays.
3.25 Magnetic variation.
This section is not applicable to this specification.

3.26 Surface materials. This section provides the basic guidance for the
production of the Surface Materials Overlay for the TTADB.

w
(o2
-
{

"

a. The treatment of surface materials is limited to those parameters of
soils and other surface materials identified as significant to existing and

anticipated data requirements for tactical military operations.
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b. Surface materials are classified and coded with two letters
designating surface material type followed by one or two numbers designating
surface roughness type. Whereas the two letters designating surface material type
remain the same for all projects, the latter numerical sets are reordered and
tailored for each project area. Areas that are not evaluated (generally built-
up areas) and common open water areas are identified with the single letters “X

" 1l 3

M 4 3 3 3 . - 2 - = wsd -
and “W”, respectively. Soil depth is indicated by underlining the code with a
solid line, and moisture content is shown by underlining the code with a sequence

c. A sample legend showing soil type and surface roughness codes (map
units), and all other information to be shown on the Surface Materials Overlay
is provided in Appendix D, pages 133 - 135.

2 Lo Wad -~ [ Y S, N S | _Y ==t U = - L
2.<40.< QUIldCQ MALECIlal CLlAS32L1CATLA0ON and coQiny.

3.26.2.1 Surface materials definitions.

a. Surface materials, as defined for this thematic overlay, consist of
soils and a number of other materials including rock outcrops, permanent
snowfields, and evaporites. Surface materials are analyzed and mapped from the
ground surface to a depth of 50cm, with particular emphasis on the depth between

15 to 38cm (6 to 15 inches) below the surface. This is generally the critical
Tawvar FAr ArAca—rniirmé smer movemen memn e cmmd denw mmemm S e A as fmom 2 mmdd mms e &
+«aycl 10I CXUSOSTCOUNILIY I t:ulcuk., wilcle Lae lallng cone inae tall 11naicdadror oL
the soil load bearing capacity) is considered the most significant measure of
trafficability.

b. For the purposes of terrain intelligence, soil is defined as the
unconsolidated material that overlies bedrock. All soils are classified according
to the Unified Soil Classification System (USCS). The information given in the
following section was derlved mainly from “The Unified Soil Classification System,”

s of nnglneer‘ U.s rmy, Technical Memorandum No. 3-357, Vols. 1 and 3, March

= O
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istics for cross- count y movement evaluatlons and to designate areas suitable
foxhole and/or mortar plt excavations and sensor emplacement.

b. The USCS categorizes all soil particles up to 7.62cm (3in) in diameter
into three major divisions: coarse-grained soils, fine-grained soils, and highly
organic soils. A summary of the USCS can be found in Figure 58. This classification

system does not consider coarse fractions greater than 7.62cm (3in) in diameter.
{1) Coarse-grained Soils.

o
w
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Where C = Coefficient of Curvature
C, Uniformity Coefficient
D,, = Grain diameter in mm at which 10% of material by weight passes sieves
D, = Grain diameter in mm at which 30% of terial by weight passes sieves
D,, = Grain diameter in mm at which 60% of terial by weight passes sieves

FIGURE 58 Unified Soil Classification System.

(a) Coarse-grained soils are identified and classified by
sieve analysis. They contain greater than or equal to S0 percent, by weight, soil
material that is retained on a No. 200 sieve. This sieve has an opening size of
0.074mm (approximately equal to the smallest size particle visible to the naked
eye)

(b) Coarse-grained soils are subdivided into gravels and
sands. The gravels are characterized as having greater than half of the coarse
fraction (s0il material retained on the No. 200 sieve) larger than the No. 4 sieve
size (4.76 mm); whereas sands are characterized as having greater than half of
the coarse fraction smaller than the No. 4 sieve (4.76mm). Coarse-grained gravels
and sands are further subdivided based on grain size distribution characteristics.

{c) The GW, GP, SW, and SP s¢il type groups (defined in
3.26.2.2.4) are made up of granular soil materials containing less than five percent
fines (by weight) passing the No. 200 sieve (0.074mm) .

86

e g — - - S



MIL-T-89304

(d) The GM, SM, GC, and SC so0il type groups are composed of
granular soil materials containing more than 12 percent tines (by weight) passing

(e) sravels and sands containing between five and twelvw

=7 S Al Sanis (SRS R R e Lol weer
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e
percent fines (by weight) passing the No. 200 sieve are classified as borderl
soils, which have characteristics of more than one soil type group. Borderllne
soils will be classified into the more restrictive soil type of the two comprising
a particular borderline soil.

(2) Fine-grained Soils.

(a) F"Anp—nra*nnnd 30ils contain greater than or egua

percent, by weight, soil material that passes through a No. 200 sieve

(b) Unlike coarse-grained soils, which are subdivided on the
basis of grain size distribution, fine-grained soils are subdivided on the basis
of compressxblllty and plasticity character;stlcs. Silts are defined as fine-

P~y PPUpp O I PO G I DR ey -

grained so0ils which have plasticity indexes

“A” line (see plasticity chart) in Figure 58, whereas clays are fine-grained soils
which have plasticity indexes and ligquid limits that plot above the “A” line.
Organic clays are an exception to this rule; they plot below the “A” line. Fine-
grained soils are further subdivided based on liquid limits: low plasticity groups
have liquid limits less than or equal to 50; and high plasticity groups exhibit

liquid limits greater than 50.

{(3) Highly Organic Soils - The highly organic soils, such as peat
or muck, are readily identified by their distinctive color or odor, spongy feel,
and their frequently fibrous characteristics; thus, no laboratory tests have been

developed for their identification. They are classified into a single category
and are not subdivided. When clay is present, organic soils generally have an
organic carbon content ranging from greater than 12 to 18 percent (the latter when
soil content is 60 percent clay).

3.2¢6.2

2 2 CAil ei12a Framtiana
<.

a. According to the USCS, soil particles are divided into four soil size
fractions: cobbles, gravels, sands, and fines. Following is a listing of the size
ranges for these soil material components:

o . S

Cobbles Larger than 7.62cm (3in)

Gravel 7.62cm (3in) to No. 4 sieve (4.76mm)
coarse gravel 7.62cm (3in) to 3/4in (1.91cm)
fine gravel 1.91cm (3/4in) to No. 4 sieve (4.76mm)

Sand No. 4 sieve (4.76mm) to No. 200 sieve (0.074mm)
coarse sand No. 4 sieve (4.76mm) to No. 10 sieve (2.0mm)
medium sand No. 10 sieve (Z2.0mm) to No. 40 sieve (0.4Zmm)
fine sand No. 40 sieve (0.42mm) to No. 200 sieve (0.074mm)

Fines (silt, clay) Less than No. 200 sieve (0. 074mm)
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b. Fines (clay, silt, or both) are not subdivided in terms of particle
size; rather, they are defined in terms of their plasticity and compressibility
characteristics. "“Silt” is used to connote fine-textured material exhibiting low
plasticity; whereas “clay” is used to connote fine-textured material showing high
plasticity characteristics.

(1) A plasticity chart is used in the classification of fine-grained
material; this chart is shown in Figure 58. Laboratory test values are determined
for the liquid and plastic limits of the portion of the soil material smaller than
the No. 40 sieve (0.042mm) and the plasticity index is calculated. The plasticity
index is then plotted against the liquid limit and entered into Figure 58, and
the appropriate soil group classification is then assigned to the soil material.
The “A” line in Figure 58 separates the plastic, clayey soil materials which are
plotted above the line from the generally silty, non-plastic soil materials that
are plotted below the “A” line.

(2) In the above discussion, the terms used to describe soil
consistency have the following meanings:

(a) Liquid Limit (LL) - The percent moisture content (by
weight) corresponding to an arbitrarily defined boundary between the semi-liquid
and plastic states. The liquid limit line of 50 divides these soils into groups
of high (H) or low (L) liquid limit and related plasticity.

(b) Plastic Limit (PL) - The percent water content (by weight)
corresponding to an arbitrarily defined boundary between the plastic and semi-
solid states.

(c) Plasticity Index (PI) - The moisture content (by weight)
between a soil material’s liquid limit and plastic limit (PI=LL-PL). The larger
the PI, the more plastic the soil.

(d) Procedures for determining the LL, PL, and PI of a soil
material are outlined in Technical Manual TM 5-530, Materials Testing, Departments
of the Army, the Navy, and the Air Force, February, 1971.

3.26.2.2.3 Soil groups.

a. The soil groups in the USCS are composed of two letter (or four letters
in the case of a borderline soil) connotative symbols composed of a prefix and
a suffix. The prefix indicates the main soil type and the suffix indicates
subdivisions of these main groups. A tabular listing of these symbol components
follow:

Main Soil Type Symbol

Gravel

Sand

Silt

Clay

Organic silts and clays
Peat Pt

OO0 XX n @
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Gradation

WPll-nradpd

Poorly-graded P
Liquid Limi
Low LL (< 50) L
High LL (>= 50) H
b. Ihe terms used under the heading of “Gradation” above have the
following definitions:
(1) Well-graded - soil materials characterized by a complete range

of all representative grain sizes, and without an excess or deficiency of any of
these grain sizes.

(2) Poorly-graded - soil materials characterized by predominantly
one grain size (these materials are commonly described as uniformly graded) or
a range of sizes with some intermediate sizes missing (these materials are sometimes

described as gap-graded, skip-graded, or step-graded).

3.26.2.2.4 Soil categorjes. (Symbol 103, labeled "GW" to "PT" as listed
i i iption of each individual USCS soil type group

des;q nator used to represent them on the
type codes are standardized and remain the

a. Well-graded gravels (code GW) - Well-graded gravels are coarse-grained
ils where more than 95 percent of the soil material by weight is larger than
74mm (No. 200 sieve). These soils are clean, well-graded gravels and gravel-
d ures where more than 50 percent the coarse fract by welght is larger
n mm { si i i fines. Any

om
O}-‘

ot 0
o g 1]
v

b. Poorly-graded gravels (code GP) - Poorly-graded gravels are coarse-
grained soils where more than 95 percent of the soil material by weight is larger
than 0.074mm (No. 200 sieve). These soils are clean, poorly-graded gravels or
gravel-sand mixtures where mor han 50 percent of the coarse fraction by weight
4 siev little or no fines. These

18 iarger tnan 4. /4mm (NO. 4§ sie and whi
t
t

01 uniform gravels, which consist of
predomlnantly one partlcle size; or gap-graded gravels and sands consisting of
non-uniform mixtures of coarse material and fine sa nds, with some intermediate

sizes missing and with little or no fines.

R i
imes referred to a

c. Silty gravels (code GM) - Silty gravels are coarse-grained soils where
n

more than 50 percent of the soil material by weight is larger than 0.074mm (No.
200 sieve), and more than 50 percent of the coarse fraction by weight is larger
than 4.76mm (No. 4 sieve) in size. These predominantly gravel mixtures of soil
material consist of more than 12% fines that are non-plastic or of low plasticity.
The gradation of the soil separates in this soil group 1is not considered

significant; thus, both well-graded mixtures of gravel-sand-silt and poorly-graded
mixtures of silty gravel are included in this group.
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d. Clayey gravels (code GC) - Clayey gravels are coarse-grained soils
where more than S0 percent of the soil material by weight is larger than 0.074mm
(No. 200 sieve), and more than 50 percent of the coarse fraction by weight is larger
than 4.76mm (No. 4 sieve). These predominantly gravel mixtures contain more than
12% clayey fines smaller than 0.074mm (No. 200 sieve) and exhibit low to high
plasticity characteristics. This 'i group includes well-graded mixtures of

______ _»-J

gravel-~-sand-clay and paorly—qraded

e. Well-graded sands (code SW) - Well-graded sands are coarse-grained
soils where more than 95 percent of the soil material by weight is larger than
0.074mm (No. 200 sieve) and less than 50 percent of the coarse fraction by weight
is larger than 4.76mm (No. 4 sieve). These soils are clean, well-graded sands
and well-graded gravel-sand mixtures that contain little or no fines. Any fine-
textured soil material present must not appreciably affect soil strength
characteristics or interfere with internal drainage.

f. Poorly-gradeds sands (code SP) - Poorly-graded sands are coarse- -grained
soils where more than 95 percent of the soil material is larger than 0.074mm (No.
200 sieve), and less than 50 percent of the coarse fraction by weight is larger
than 4.76mm (No. 4 sieve). These soils are clean, poorly-graded sands and poorly-
graded gravel-sand mixtures w4th little or no fines. They are sometimes referred

to as uniform sands, which consist of predominantly one sand size; or gap-graded
materials C’ﬁSiStlﬁg of non-uniform mixtures of coarse material and fine sands
with some intermediate sizes missing. Any fine textured soil material present
must not appreciably affect soil strength characteristics or interfere with
internal drainage

g. Silty sands (code SM) - Silty sands are coarse-grained soils where

more than 50 percent of the soil material is larger than 0.074mm (No. 200 sieve)
and less than 50 percent of the coarse fractlon by weight is larger than 4. 7bmm
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h. Clayey sands (code SC) - Clayey sands are coarse-grained soils where
more than 50 percent of the soil material is larger than 0.074mm (No. 200 sieve)

and less than 50 percent of the coarse fraction by weight is larger than 4.76mm
(No. 4 sieve). These predominantly sand mixtures contain more than 12% clayey
fines smaller than 0.074mm {No. 200 sieve) and exhibit low tc high plasticity
characteristics. This scil group includes both well-graded and poorly-graded
clayey sands and sand-clay mixtures

i. Inorganic silts and very fine sands (code ML) - Inorganic silts and
very fine sands are fine-grained soils where more than 50 percent the soil material
is smaller than 0.074mm (No. 200 sieve). These scils have a liquid limit of less

than or equal to 50; exhibit relatively low plasticity characteristics and lie

below the “A” line on the plasticity chart (Figure 58); and include inorganic silts

and very fine sands, rock flour, silty or clayey fine sands, and clayey silts with
slight plasticity. Loess-type soils and kaulin clays extuibiting low plasticity
characteristics usually fall into this class also
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j. Inorgamnic silts (code MH) - Inorganic silts are fine-grained soils
Sl e s om A b e E Y e L Af st o~ emaamad oY dm mamallaw thac N NTAcaen WA M"NN
wiiere more Lhan ov percent oL Lie Svll mactclilal 3 SDHidllCli Llidail VvV .V /7 =3iun \ivw LAVAY]
asava) Thaeca anile ave a liguid limit of greater than S50 and lie helow the “A”
sieve). These scils have 2 liguid limit of greater than 50 and lie below he “A
line on the plasticityv chart (Figure 58), and exhibit low to medium plasticity

u
ude inorganic silts, micaceous or diatomaceous

characteristics. These s80ils inc
s, and elastic silts.

soils, fine sandy or silty soil

k. Inorganic clays of low tomediumplasticity (code CL) - Inorganic clays
of low to medium plasticity are fine-grained soils where more than 50 percent of

the soil material is smaller than 0.074mm (No. 200 sieve). These s8o0ils have a
ligquid limit of less than or agual to5 S0; lie above the “2A” line on the n1=e91ﬁ1f-‘1
liquid limit of less than or egual tc 50; lie above line on the plasticit

chart (Figure 58): exhibit low to medium plasticity characteristics; and anlude
inorganic clays, gravelly clays, sandy clays, silty clays, and lean clays.

1. Inorganic clays of high plasticity (code CH) - Inorganic clays of high
plasticity are fine-grained soils where more than 50 percent of the soil material
is smaller than 0.074mm (No. 200 sieve). These soils have a liquid limit of greater
2bmaem EA . Y2 A eliacm abm WA YLl o Yaoams d mdies ~bo s V3 ~ I P, COV & meek il
Liailil ov, 414 apove Lice n 4L Alie Ol LHC PLGSLJ-E;J-LY Cilal L \[ .Lguxc JO} ¢y CANLIDL L lngll
plasticity characteristics; and include soil materials such as fat clays, gumbo
clays, bentonite, and certain volcanic clays.

m. Organic silts and organic silty clays of low plasticity (code OL) -
Organic silts and organic silty clays of low plasticity are fine—grained soils

where more than 50 percent of the soil material is smaller than 0.074mm (No. 200
- ~mye _ 4y | . = h I e | | BRI P b NP U S, P, P -1 Ao N A I ) VT RN
Sievey} . 1nes 30113 nNav da 11Quid 11mat Ol 1eSS tndamn Or €qudl TO Oou,; 1i1€ DelLlw
+tha wa lina AN rtha nlaetriritu ~Aha e [BsAanra SR . avhihit 1nw nlaetiritu
the “A” 1line o¢on the plasticity chart ({(Figure S8); exhibit low plasticity
characteristics: and include organic silts and organic silty clays.

n. Organic clays and silts of mediumto high plasticity (code OH) - Organic
silts and organic silty clays of medium to high plasticity are fine-grained soils
where more than 50 percent of the soil material is smaller than 0.074mm (No. 200
sieve). These soils have a liquid limit above 50 and lie below the “A” line on
the plasticity chart (Figure 58).

group are peat, humus, muck, and some swamp and marsh soils. They are commonly
composed of substantial amounts of leaves, grass, branches, or other fibrous
vegetal matter in varying states of decomposition.

3.26.2.2.5 QJupplemental surface materials. The USCS soils defined above
are currently supplemented with the following additional surface materials, which
are also normally shown in the legend:

a. Rock Outcrop (code RK) - Areas of bedrock with 10 percent or less soil
cover present. The type of bedrock is not identified. Surface materials classified
as RK (Rock Outcrop) shall not require underlining (paragraph 3.26.4) to indicate
soil materials less than 0.5 meters deep:; shallow soil is assumed.

b. Permanent Snowfields (code

t hroughout the year.

Areas covered by sSnow oOr ice

~
1

91



MIL-T-89304

c. Evaporites (code EV) - Sediments deposited from aqueous solutions as
a result of evaporation, such as salt pans, salt encrustations, areas of salt
evaporators, etc.

3.26.2.2.6 Additional surface materials. Additional surface materials are
almost certain to exist and when encountered will be given a two letter map unit
code and added to the legend. Appendix I gives the definition and code for the
only two previously requested surface materials features - rock fields and
inorganic clay/silt combinations.

3.26.2.3 Altered surface materials and commop open water.
3.26.2.3.1 Not-evaluated arxeas (code X).

a. The not-evaluated code is mostly used in areas where construction
or development precludes evaluation of the natural surficial materials.

b. In common urban (built-up) areas, the surface materials are not
determined due to their modification and alteration by man-made residential,
commercial, and industrial developments where the roads, paving and buildings cover
approximately 30 percent or more of the available land area, as defined in
3.15.2.1.2n., Vegetation. Examples are towns, cities, railroad yards, airports,
etc. These features are obtained from the Vegetation Overlay.

c. The not-evaluated code may also be used in other areas of surface
materials identified as being disturbed by man. Such areas will include extensive
slag piles, mine tailings, land fills, garbage dumps, and other disturbed areas
where the USCS coding would be inappropriate. In these instances, bracketed
descriptive type will be used adjacent to or underneath the “X” to label the man-
disturbed areas, e.g., X [Mine tailings].

3.26.2.3.2 gCommon open water areas (code W). These are bodies of water,

both natural and man-made, such as rivers, lakes, reservoirs, oceans, etc., as
defined in 3.13.2. All common open water areas will be obtained from the Surface
Drainage Overlay. The open water map unit code “W” 1is standard for all thematic
overlays.

3.26.3 Ssurface roughness classification and coding.
3.26.3.1 Surface roughness thematic subject. While surface roughness is

a thematic subject in and of itself, it is included on the Surface Materials Overlay
in order to save the need for another separate overlay and because it is most closely
associated with surface materials and their weathering or erosional character-
istics. Surface roughness is synonymous with microrelief and covers the expression
of the land surface or surface geomorphic features which are less than the contour
interval of the base map in height. For this thematic overlay, surface roughness
is that aspect of the microrelief on the land surface (boulder fields, hummocky
ground, gullies, rugged bedrock, etc.) which reduces the rate of cross-country
movement for vehicles or foot troops during military operations.

3.26.3.2 Surface roughness numbers. Surface roughness is classified and
~oded on the Surface Materials Overlay by a project tailored set of sequential
numbers designating the surface roughness type. Each separate surface roughness
type found in the project area is assigned a number which follows the two letter
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ace materials code. The only surface material types not assigned surface
ghness type numbers are the not-evaluated (code X) and common open water (code
W) areas. The surface roughness types are determined from stereoscopic
photointerpretation, and the analysis of ground photos, written descriptions,

field checks, and any other source providing the information.

-

0

ur

a. Inthe surface roughness table, which is included as part of the Surface
Materials Legend, each surface roughness type identified and coded on the project

=4
overlay(s) is given a corresponding surface roughness descriptor.

b. By design, the surface roughness descriptors are a generalized
description of the small-scale differences in relief that are not normally shown
or interpretable on a regular topographic map. Examples might include rock
outcropping, boulders, patterned ground, solifluction lobes, coppice mounds or
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low sand dunes, and badland erosional features. These surface roughness
descriptions can also include cultural features, for example, numercus closely

te

spaced stone walls or closely spaced ditches, that can not be shown as discre
features yet in aggregate cause substantial degradation of the cross country
movement rates for vehicles and foot troops. These descriptors shall detail the
surface roughness within a specific mapping unit rather than combining several
different and separately occurring surface roughness descriptions together.

of commonly used surface roughness descriptors can be
1
-

3.26.3.4 Surface roughness factors (SRF).

a. For each surface roughness type and descriptor in the legend, there

is an associated set of five surface roughness factors (SRFs). Each SRF corresponds
to one of the five categories of vehicle types or classes for which surface roughness
is considered for the TTADB: Large and Medium Tanks, Small Tracked Vehicles, Large
Wheeled Vehicles, Small Wheeled Vehicles, and Foot Troops.

b. These factors are estimated numerical values reflecting the
degradation of the rate of vehicular and foot troop movement due to travel over

a particular surface roughness type on horizontal ground. The SRF allows input
to the synthesized models, such as the CCM model, for human factors and other
physical surface roughness characteristics that are not directly captured in the
base, but which affect and influence the movement rate of vehicles and/or

data
foot troops.

¢. The factors designated are subjective and are determined by a group
of experienced surface roughness analysts (best if made by analysts knowle >dgeable

about, experienced on, and/or trained in the ride dynamics and characteristics
of military vehicle movement) for the entire project area. In estimating the
magnitude of the factors, the analysts consider not only all of the physical
characteristics of the surface roughness types but also the physical character-
istics of the vehicles, such as vertical obstacle climb heights, self-bridging
capabilities, ground clearances, wheel sizes, and other vehicle parameters.

- ~ N SN Y] rsens v v =1 s € o - n nn ~ hY NN a - n nec
d. The factors can be any iumexric vaiu from U.UU to 1.00 1in U.0S
increments In the CCM model these factors are used as multipliers. For example,
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0.80 factor would degrade the computed vehicle speed by twenty percent.
imilarly, a surface roughness factor of 1.00 for a vehicle class would indicale
o degradation. Maximum vehicle or foot troop speed with a surface roughness factor
(SRF) of 1.00 (no surface roughness effect) would occur on a smooth, hard, flat
to very gently undulating surface with no gullies, rills, stone outcrops or other
geomorphic microrelief features. Salt flats would be an example of areas with
SRFs of 1.00; most smooth (non-rocky/stony) grasslands, meadows, pastures, and
agricultural areas in temperate climates will have SRFs of 0.9 to 0.7. A highly
dissected flood plain (even with a flat hard surface that is smooth between the
gullies) would be given a medium to low SRF based on the analyst’s estimate of
the effect of the gullies on the movement of the various vehicle types. Thus,
the SRFs often vary from one vehicle class to another.

e. An example of a surface roughness feature might be, "stony soil and
ground surface". Some of the important characteristics to consider in estimating
the degree of degradation would include size, shape, density, distribution, etc.
of the stones. Obviously, if there were only a few scattered small, rounded, half
buried stones, the factor would approach 1.00 indicating little degradation of
speed, whereas increases in density, size, angularity, etc. would produce a smaller
factor of 0.65, for example, with greater degradation of speed.

3.26.3.5 Surface roughness type numbers. The surface roughness type numbers

1 and 2 are standardized and are used as follows:

1 - No surface roughness effect
2 - Area of high landslide potential

3.26.3.5.1 No surface roughness effect.

a. Surface roughness type number 1, “No surface rcughness effect”, refers
to a uniformly smooth, relatively flat non-paved surface that would not slow or
otherwise hinder, either by the ride dynamics or the physical characteristics of
the vehicle movement, the driving of amilitary vehicle at its maximumcross-country
movement (off road) speed. These areas are coded with a two letter surface material
type (USCS soil map unit) followed by the number 1, which is reserved for areas
of no surface roughness effect.

b. The surface roughness factor for this type of area will always be 1.00.
The sample legend, Appendix D, page 135, shows how this is presented in the Surface
Roughness section of the legend.

3.26.3.5.2 pPotential Landslide Areas. These are usually in upland positions
where even light pressure or movement has a high probability of causing the area
to collapse with a rapid down slope movement of a mass of rock and/or earth.

a. Areas withhighpotential for landslides are shown wherever they occur,
even when not adjacent to roads or railroads. These areas are coded with a two
letter surface material type (USCS soil map unit) followed by the number 2, which
is reserved for areas of high landslide potential. These areas are relatively rare
and usually make up only a small percentage of a project area.

b. The surface roughness fartor for areas of high landslide potential
will always be 0.00. The sample legend, Appendix D, page 135, shows how this is
presented in the Surface Roughness section of the legend.

94



MIL-T-89304

3.26.3.5.3 Remaining surface roughness type numbers. The analyst tailored
surface roughness types begin with type 3 and are usually ordered according to

their affect on the Large and Medium Tanks vehicle class category, beginning with
the surface roughness type with the highest SRF (least degradation of speed) and
proceeding to the lowest SRF (greatest degradation of speed). This serves as an
aid to the stanaard DMA cross-country movement (CCM) product, which is based on

el Mol MDA - Vs &b o 1 mu

the Main Battle Tank {usually the M-1 Abramsj.
3.26.4 Depth of surface material.

a. Depth of surface materials will be determined from the interpretation
of the evidence furnished from the collected sources. This evidence may be as
specific as an on-site measurement or as general as that derived from analysis
of aerial photography.
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to underlying bedrock, caliche, indurated pans, fragipans, or other cemented pans
are indicated by underlining the map unit code with symbol 104 ( ___ ).
Lack of a solid line under the map unit code indicates that the surface materlal
is generally greater than or equal to 0.5 meters in depth
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3.26.5 Spil moisture.

a. Soil moisture,; or state of the ground, is an important consideration
when planning tactical military operations. The soil moisture content from the
surface of the soil to the depth of the critical layer formilitary vehicles, usually

the layer 15 to 38 centimeters (6 to 15 inches) below the surface, has one of the
most significant influences on soil trafficability during cross-country movement .
Scil moisture conditions are dependent not only upon climatic conditions, such
as temperature, precxpltatlon, evapotranspiration, etc., but al upon USCS soil
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type propert wa
level, and top r u u
of the ground can be changed bv human activitie For example, the wa
in agricultural fields can be lowered through the use of drainage tiles or ditches,
and water levels can rise due to dam construction and subsequent inundation of
the reservoir area. Nevertheless, soil moisture category determinations will be

made for all areas on this thematic overlay, exclusive of common open water (code
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W) and not-evaluated {(code X) areas.
b Since soil moisture conditions are related to the aforementioned
climatic factors, they are normally very temporal and can rapidly change over a

relatively short period of time. As the Surface Materials Overlay can only depict
soil properties of a constant nature, potential soil moisture conditions and not
actual soil moisture conditions are shown in the data base through the delineation
of natural soil drainage categories (where soil drainage refers to the frequency
ra of periods when the soil is free of saturation). TTADB users can
inteqrate natural soil drainage categories with recent climatic date to
determine the present state of the ground for a particular area.
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€. Soil moisture evaluations for the Surface Materials Overlay normally
ate based on conditions expected te exist during periods ot optimal trafficability
for military operations. For most areas of the world, this is usually the dry

season of the year when climatic and vegetative factors combine to produce
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conditions of relatively high evapotranspiration and relatively low 30il moisture.
This is usually interpreted as a normal dry summer day, at least for temperate
climates. The evaluation assumes no recent precipitation (within two to three
days) or prolonged drought, which would distort the normal scil moisture condition.
d. 1If other optimal operational periods arx £
conditions in an Arctic Tundra area (where the optimal operational period might
be a frozen winter day with little or no snow cover) a statement to this effect
shall be shown below the example in the soil moisture section of the legend.

e. The soil moisture (drainage) condition is described to a depth of at
least 0.8 meters and is classified into the following three categories:

(1) Dry

(a) Dry conditions exist when the soil moisture content is
less than that at field capacity, i.e., the amount of water held in the soil after
excess gravitational or free water has drained away (usually two to three days
after a soaking rain).

(b) Dry soils are well drained and exhibit good to moderate
internal and external drainage characteristics without any influence from
impervious pans, cemented layers, or other soil horizons restricting free water
movement within the soil. Dry soils do not have physical indications of saturation

Wt wrab o e iVl e erranaly mattr1ad and aAlavad e~ ) hAars Ly 3 3
Oy walier, 5uChn as Strong.iy mottiel anG Gieyeld S§0ii ndrizons within 0.5 meters of

the ground surface, nor do they have water tables within 0.8 meters of the surface.

(c) Dry soils usually occupy convex upland positions in the
landscape, such as on ridges and upper slopes, where the depth to the water table
is more than 0.8 meters most of the year. However, dry soils can also exist in
many other landscape positions such as terrace slopes, upland toe slopes, upland
flats, terrace flats, and flood plains that have well drained soil moisture
conditions.

(2) Moist

(a) Moist conditions exist when the soil moisture content is
greater than or equal to field capacity but less than the soil moisture content
at the liquid limit, which is usually about 150 percent of field capacity.

(b) Soils with a potential for moist conditions throughout
the year commonly have low chroma mottles (chroma <= 2) and grayish or bluish
horizons, which are indicative of poor drainage, within 0.3 to 0.8 meters from

the surface. The moreé mottled and gray the subsoil, the poorer the soil dLalua\’c.
The more intense the mottles and the closer they are to the soil surface, the longer
the period of saturation or the higher the water table.

(c) Potentially moist soils generally occupy low-lying and
concave or depressed positions in the landscape where the water table is found
at a depth of 0.3 meter to 0.8 meters from the surface for a significant portion
of the year. These topographic sites are not only more susceptible to accumulating
s0il moisture after a4 precipitation event, but they also subsequently retain this
moisture longer than other topographic positions in the landscape that have
received equal amounts of precipitation. These sites can occur at the base of
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slopes, in upland depressions, and on some floodplains, low terraces, or other
low-lying land along watercourses.

(d) Soils with a potential for moist conditions can also exist
in upland flats and other level areas that have soils with poor internal or external
drainage. Moist conditions can also occur in soils with impervious pans or cemented
layers that restrict percolation and cause perched water tables. 1In addition,
soils influenced by seepage from down slope or lateral movement of water or
underground springs can also exhibit moist soil conditions.

(3) Wet

(a) Wet conditions exist when the soil moisture content ranges
fromthe soil’s liquid limit to its maximum water holding capacity, which approaches
complete saturation and is equal to approximately 200 percent of field capacity.
A soil in a wet condition commonly has free standing water at or near the soil
surface.

(b) Areas exhibiting wet soil conditions are commonly very
poorly drained and waterlogged or flooded at least part of the year; often have
surface accumulations of organic matter; have soil horizons immediately below the
surface horizon that are mottled, gleyed, or both; and have water tables within
0.3 meters of the surface throughout most of the year. Soils in a wet condition
frequently support hydrophytic vegetation and are commonly found in swamps,
marshes, tidal flats, bogs, and other low-lying, perennially wet areas.

(c) Wet soils can also exist seasonally in level to nearly
level upland flats with poor internal drainage or shallow, restrictive pans or
impervious layers, or in sloping areas with soils that have very poor internal
drainage, are affected by seepage, or both.

€. The three soil moisture categories described above are represented
on the Surface Materials Overlay by underlining (or not underlining) the map unit
codes with the following symbols:

(1) No underline indicates soils which are normally dry during the
dry period of the year.

(2) A dashed underline (----- -, Symbol 105) indicates
soils which are normally moist during the dry period of the year.

(3) A dotted underline ( ... . + Symbol 106) indicates
soils which are normally wet during the dry period of the year.

f. One special case can occur where the map unit code has double
underlining. This would occur where the soil is less than 0.5 meters deep and
its soil moisture condition is normally moist or wet.

g. Notes detailing the state of the ground (normal seasonal moisture
content variation of the ground) and the seasonal moisture condition of special
or unique features will be added to the legend. Examples are located in the sample
Surface Materials Overlay Legend in Appendix D, page 134.
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3.26.6 Areal extent. Whereas surface materials are represented by an areal
overlay, all areas within the neat line shall be assigned a map unit code. The
minimum size polygon shown must have an areal extent of at least 20 square
millimeters (50,000 square meters ground area) with a minimum width greater than
or equal to lmm (50m ground distance) in the polygon’s shortest dimension.

3.27 QObstacles. This section provides the basic guidance for the production
of the Cbstacles Overlay for the TTADB.

a. The treatment of obstacles is limited to any natural and/or man-made
features that divert ground based military cross-country movement (CCM).

b. A sample Obstacles Legend and coding scheme are shown in Appendix D,
3 124 - 126

3.27.2.1 Qbstacle types. All obstacles are classified into the following

[ I g ~N T imon - Aot anlae

a. Road/Railroad Cut (Symbol 700) - An excavation, with a side slope
gradient > 60%, through earth and/or rock at a constant or smoothly changing grade
or level which provides a passageway for a transportation feature such as a road,
railroad, etc. Any non-transportation cuts, not otherwise covered on this thematic
overlay, found in other types of excavations shall be shown also. Examples include
the cut faces of quarries and mines and construction excavations.

b. Road/Railroad Fill (Symbol 701) - An embankment, with a side slope
gradient > 60%, of earth and/or rock at a constant or smoothly changing grade or
level constructed to provide a passageway for a transportation feature such as
a road, railroad, etc. Any non-transportation fills, not otherwise covered on

this thematic overlay, shall be shown also.

c Fence/Wall (Symbol 702) - A long horizontal ground barrier which
hinders or prevents ground movement by foot troops and/or vehicles. Some of the
most common include:

(1) Fence (Wire or Wood) - A long line of relatively light structural

material, such as chain linked, permanent concertina, or loosely strung barbed
wire or wooden slats, high enough to block passage by vehicles or foot troops.

(2) Retaining Wall - A barrier of wood, steel, stones, boulders,
concrete, or masonry which restrains the lateral pressure of the material behind
it, usually scil or earth £ill, f:om sliding. This category includes seawalls.

(3) Masonry Wall - A long line of relatively heavy material, such

as stones, boulders or masonry, either loosely piled or cemented together and high
enough (1.5m) to block passage by vehicles. This category includes breakwaters.
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row of closely spaced shrubs or a
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e Symbol 704) - A lon
hrubs and some trees enclosing or separating fields. They are
used to ma rk field boundaries and to provide wind erosion protection. Depicted
hedgerows are high enough (1.5m) and thick enough to block passage by vehicles
or foot troops. Shrubs and trees may be growing on or around an earthen or stone

foundation which adds to the obstacle effect.

m

e. Embankmant/Dikae/Levee/Causaway (Symbol 706) - A raised, solid linear,
artificial structure, having some breath, with a slope/gradient > 60%, usually
of earth or gravel, constructed above the surrounding natural ground level, used

to hold back higher level water on one side (dike or levee) or to provide dry passage
of a transportation feature across wet ground or water (causeway).

f. Moat (Symbol 707) - A long wide man-made ditch with steep masonry or
earthen sides used to protect a built-up area or military strong point. The moat
may be dry or contain water.

Above

3round Pipeline (Symbol 708) - Man-made conduits for water, oil,

g. oV ipel 4 708 \ade co
gas, or other fluids which rest on or are elevated above the ground.
considered a hindrance to cross-country movement and thus shown on this thematlc
overlay, if they have either a ground height greater than or equal to 1.5 meters

or less than 3.0 meters clearance beneath them.

h. Pipeline Gap/Earth Filled Crossing Point (Symbol 709):

(1) A pipeline gap is a looped arch in an on or above ground pipeline
used to reduce the velocity and break up the force of the fluid in the pipeline.

They will be shown if wide enough (>3.65m) and tall enough (>3.0m) to permit the
passage of the main battle tank (M-1 Abrams). See examples in Figure 59.

(2) An earth filled crossing point is a mound of earth or gravel
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a. >3.65m Horizontal Clearance.
b. >3.0m Overhead Clearance.

FIGURE 59. Pipeline gap and earth filled crossing point.
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3.27.2.1.2 pdNatural lioear obstacles.
a Eacaroment /C1iff (Svmbol 711).

(1) A natural relief feature characterized by a nearly vertical
(slope/gradient > 80 to 90 degrees) to overhanging face of rock or earth of
significant height and length (>1. Snnhigh and >250m long in this case), separating
Escarpments can be

a ’ L - _ _ P A — A oA [ P pu— . - — e A oo P L P
distinguished from embankments in that they are usually HdLUldl relief features,
whavraasa amhanbmante ara nenal lu mancmada at ryarsrtuniraa
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(2) As per 3.14.4.b., very steep (>60%), long (>5mm map or 250m
ground distance), thin (<1lmm map or 50m ground distance) slopes are shown as
escarpments on the Obstacles Overlay. See Figure 55, page 69.

- A natural rock wall like structure

vart ira
cilaas

materials.

3.27.2.1.3 Military obstacles. Dragon’s (Tiger) Teeth (Symbol 716) - A

row or series of rows of large concrete blocks or metal barriers designed to block
vehicular movement, especially armored vehicles. They are often shaped 1like

truncated pyramids or weided I-beams with their height and spacing designed to
impede or “hang-up” vehicles attempting to cross them.

3.27.2.1.4 Natural and man-made areal obstacles.

a. For the Obstacles Overlay these features consist of rises and
depressions (Symbol 717), such as mesas, craters, quarries, caves, mines, sink

holes, land fills, etc., with steep (>60%) to nearly vertical walls. 1In order
to be shown, these features must measure at least 5Smm (250m ground distance) in
thadtes TAan~nat AimAanasAan A aAwia
LT A L .Lvugca\. NAALIICTIIO AV Vi QNILO .

b. Since it is the obstacle effect of their side walls, cuts, fills,
terracing, etc. which affects cross-country movement, all of these features will
be treated as closed linear features (they may be broken at the point of access
road ramps), even though they will be delineated to scale as an area feature. Rises

will be shown w1th closed fill symbol or escarpment symbol and depressions will
be shown with their normal closed depression sywmbol or escarpment symbol.
3.27.2.2 Ohstacle directivitv. The teeth or ticks on any obstacle symbol

withdirectivity, such as escarpments, embankments, cuts, fills, etc., shall always
point downhill toward the base of the feature. The back of the symbol indicates
the exact alignment of the feature along its uphill side.

3.27.2.3 Hydrologic obstacles. Hydrologic obstacles such as open water,
drainage ditches, channelized streams, and river banks are shown on the Surface

a. Obstacles symbology is shown in Appendix B, pages 124 to lJb.
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b. Obstacle Size - The minimum sizes for obstacle features to be shown
are > 1.5 meters high, > 250 meters long on the feature’s main axis (5 mm at map

scale), and > 60% slope.

o .

i
than 250 meters
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d. Delineated obstacles should be in non-urban areas where they are of
primary importance for the diversion of cross-country movement of either vehicles
or foot troops. Obstacles located in common urban areas normally will not be shown,

unless they are the dominant feature in the area, such as high embankments,
escarpments, or clifis ruﬁﬁinq through a city. Small numerous obstacles normally
associated with urban areas, such as woeoden or wire fences, small embankments,;
retaining walls, etc., generally will not be shown: however, city walls and major

,
FIGURE 40 Comb +ing lenath reauirement .
e. 1If obstacle locations can be accurately determined in areas of dense

forest (75 - 100% canopy closure), on steep slopes (>60%), or within the gap width
of streams, they shall be shown. For example: cuts, fills, and escarpments are
portrayed in dense forests and on steep slopes.

3.27.4 Displacement and/or breaking of obstacle features.

a. In order to prevent the overprinting of obstacles on transportation
and surface drainage features when a CCM product is generated from the TTADB, the
following normal displacement rules shall guide the positioning of obstacle
symbols, unless supplementary guidance specifies otherwise:

(1) Cbstacle symbols can be displaced in crder of helding pricrity
by surface drainage features (never mgved). railroads (disp ed only by drainage

(2) Obstacle symbols are displaced such that a 0.5mm map scale gap
is maintained between themselves or their directivity teeth/ticks and any surface
drainage feature symbol representing a ground gap width between 4.5 and 142 meters.
As both print magenta on the CCM map, the gap is necessary to distinguish between
61c.
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(3) In places with dense or squeezed cartographic detail, an
obstacle symbol can be displaced to the point where it is coincident with the closest
transportation (preferred) or surface drainage feature. The length of the teeth
or tick marks on directivity symbols will be shortened or eliminated in order to
maintain a 0.5mm gap between them and the other symbol. If a smaller gap is shown

on the base map, 1t may be used. See Figures 6la. and b. If it is not
cartographically possible to show any of the teeth or ticks, the obstacle line
will be labelled as to its identity, such as: escarpment, embankment, etc.
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Coincidence with Coincident Escarpmen
Clousest Road or Stream Road and Fill Displaced t
Maintain 0.5mm

Gap Between

W W

M Drainage
RN e . -
— N B\ A
B\ A
AN X
a. Embankment between b. Fill along road c. 4.5 - 142 m gap width
two roads or streams. above stream streams in gorge with

side walls >5m high.
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(4) The teeth or ticks of various obstacle features may print into
common open water areas (which are blue on printed CCM maps). See Figure 62a.
(5) As surface drainage features equal to or less than 4.5 meters

obstacle symbols are not displaced for these features. See Figure 62b.
(6) Where transportation features are built on top of embankments
or narrow fills (less than 0.25 mm or 12.5 meters on the ground exists between

the edge of the transportation feature and the edge of the slope (or point of ‘fall
off’), the obstacle and transportation symbols can be coincident with each other.
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a Obstacles or teeth/ticks b. Obstacles or teeth/ticks
coincident with open water. coincident with stream
<= 4.5 meters ground

gap width.
FIGURE 62. Example situations with no displacement of
obstacle symbols for surface drainage features.

b. Generally,

obstacle symbols will be broken with a gap of 0.5mm on each
side of any transportation or surface drainage feature passing through them.
However, the following special conditions shall override this rule:
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(1) In places where a transportation feature passes over an obstacle
and its removal (such as a bridge over a narrow steep sided gully or road cut)
would leave the obstacle intact, no break is made in the obstacle feature symbol.

See Figure 63a.

(2) 1f a stream or road passes through a fil
not large enough for an M-1 Abrams Tank {(3.65 m wide or <
the obstacle will not be broken. See Figure 63b.

via a culvert or tunnel
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(3) Obstacles such as escarpments, dragon's teeth, fences, etc, will
not be broken if they actually exist across a transportation or surface drainage
feature (forming vehicle traps, waterfalls, rapids, dry season stream bed
obstructions, navigation ngriers, etc.). See Figure 63c.
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c. Obstacles crossing streams

c. If an obstacle symbol is broken solely so it does not conflict with
a transportation or surface drainage symbol actually passing through it when
overlaid or overprinted with each other, both sides of the obstacle shall be shown,
even if one or both sides are less than 5mm (250 meter ground distance) long. As
an example, consider a fill across a valley with a traversable culvert or tunnel

through it (see Figure 63b.). A gap of 0.5mm will be shown between the edges of
the traversing symbol and the broken sections of the obstacle symbol. Total length

of the obstacle before breaking must be greater than 5mm (250m ground distance).

d. Stormwater management structures shall be shown as embankments. These
normally earthen structures act as control devices for slowing flood waters and
the major portion of their basins are dry during most of the year. The dam portion
of the structure is shown on the Surface Drainage Overlay. See Figure 64.
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FIGURE 64. Storm water structure and dam.

e. Obstacles will not be displaced such that the true relative position
of features to each other is misrepresented - such as a cut, fill, embankment,
etc. being shown on the wrong side of a road or stream.

3.27.5 Miscellaneous obstacle features.

a. Additional obstacle features may be encountered which are a major
hindrance or obstruction tomilitary ground movement. In some geographic settings,
features such as shelterbelts, on the ground aqueducts, elevated structures,
kanats, wooded gullies, and permanent military obstructions, such as anti-tank
ditches, impact areas, minefields, etc. may be of significance. As some production
systems can handle only a limited number of miscellaneous items on each of the
thematic overlays, care must be taken to show only those that would have a major
impact on military operations.

b. Unless specified otherwise in Appendix I, depiction of these and/or
other similar features may require modification of the legend and/or symbology
in order to provide unique symbology of the feature. Where possible, standard
(as defined by this specification) linear obstacle symbology will be used. If
the feature requires unique symbology, standard symbols from the Military
Specifications for 1:50, 000 Scale Topographic Maps of Foreign Areas (MIL-T-89301)
will be used to the maximum extent possible.

c. Appendix I defines and specifies the symbology to be used for most
of the miscellaneous features which have been occasionally used on the various
thematic overlays since the first edition TTADB specifications (PS/3JB/010) were
published in January 1982.

3.27.6 Linear extent. The minimum length shown for an obstacle or combined
obstacles shall be 5mm at map scale or 250 meters on the ground. The only exception
being when an obstacle symbol long enough to be portrayed is broken solely so it
does not conflict with a transportation or surface drainage feature passing through
it when overlaid or overprinted with each other. In that case either one or both
sides may be depicted as less than 5mm long. See 3.27.4c.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the

contract or purchase order, the contractor is responsible for the performance ot
all inspection requirements (examinations and tests) as specified herein. Except
as otherwise specified in the contract or purchase order, the contractor may use
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his or any other facilities suitable for the performance of the inspection

requirements specified herein, unless disapproved by the Government The
Government reserves the right to perform any of the inspections set forth in this
specification where such inspecticns are deemed necessary t¢ ensure supplies and
services conform to prescribed requirements

4.1.1 Responsibility for compliance. All items shall meet all requirements

of sections 3 and 5. The inspection set forth in this specification shall become
a part of the contractor's overall inspection system or quality program. The
sence of any inspection requirements in the specification shall not relieve the

ab
contractor of the responsibility of ensuring that all products or supplies
submitted to the Government for

armcrantanra romnluy with all racii ramantc of the
ctegd NMEenT L0 aclepianie CoOMp.ay WIUTH aaa ICQUITrEMEnIS 198 $153
ntract. Sampling inspection, as part of manufacturing operations, 1is an

acceptable practice to ascertain conformance to requirements, however, this does
not authorize submission of known defective material, either indicated or actual,
nor does it commit the Government to accept defective material.

4.1.2 Final product quality. Final product quality will reflect the quality
avrmyacend Fuww AnAlR armem Y Aaablm T a e d VT b ames bl aa
TAaApLTOoOTU LUy Talll appliicaude dililialy Sitanuard.

S. PACKAGING

5.1 Complete TTADB package. In addition to the 3ix or more thematic terrain

factor overlays covering a base map area, a complete TTADB package will also include
a base map composite film positive made from the reproduction negatives used to

roduce the to which the overlays are keyed.

Tr

ase map

'U

6. NOTES

(This section contains information of a general or explanatory nature that
may be helpful, but is not mandatory).

6.1 Intended use. TTADB is a product developed to satisfy the armed services
requirements for a cartographic presentation of Terrain Analysis data at the
tactical

6.2 Supersession. These specifications supersede the Defense Mapping
Agency Product Specifications for the Hard Copy Tactical Terrain Analysis Data
Base (TTADB), Scale 1:50,000, First Edition, January 1982 (PS/3JB/010).

Certain provisions of this
zation agreements.
amendment, revision r ification is proposed that
modify the international agreement concerned e

appropriate action through international stand rdi
departmental standardization offices, to change the agreement,

appropriate accommodations.

will

aring
zation channels,

or make other

activitv
<Y

Svvava

2251 MGD - Scope and Pr on of Military Geo-
graphic Information and Documentation
(MGID), MAS(ARMY) 2254(78) 471,

2253 MGD - Military Geographic Documentation -~ Roads
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and Road Structures, MAS (ARMY) (74) 862.
2254 MGD - Navigable Inland Waterways, MAS({ARMY)
2254({78) 471
2256 MGD - Inland Hydrography, MAS(ARMY) (71) 867.
2257 MGD - RAILWAYS, MAS (ARMY) 2257(79) 491.

6.3.2 Quadripartite standardization agreements (OSTAGs) .
This section is not applicable to this specification

D.0.0
STDs/ADV PlRa) .

£ 2 2 Adr atandAardisation canrdinat ina committes agreementa (ASCC AIR STDs/

This section is not applicable to this specification
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6.3.5 Executive orders.

This section is not applicable to this specification
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TTADB defipition. The Tactica

f - -~/ 4 4
he Earth’s sur fa e is pre nted either in a hard copy cartographlc
t.

6.5 Content. The TTADB is limited to those natural and man-made fe
which are of tactical military significance. These features are d
base consisting of six or more terrain factor overlays whic
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ct
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be reaulred In ddltlon, a Stem Diameter/Tree Spacing/
Vegetatlon Roughness Table and a Bridge Information Table(s) may be provided on
separate overlays as required by space limitations. The composite film positive
of the base map is included in the complete package in order to provide users with

a stable base for registering the overlays.

thematic overlays are designed to provide basic terrain

>

e
o the user and to support the generation of a variety of synthesized
11
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(1) Cross-Country Movement (CCM) - Main Battle Tank
(2) Concealment /Aerial Detection - Summer
(3) Concealment /Aerial Detection - Winter
{4) Drop Zones
(S Landing Zones
(6) Nap of the Earth

L e =allll

(7) Line of Sight

(8) Horizontal Visibility

(9) Sensor Emplacement

(10) Ground Detection

(11) Potential Activities Areas
{i2) Avenues of Approach

{(13) War Game Simulation

(14) Operations Planning

(15) Intervisibility Studies
(16) Fields of Fire

(17) Airburst Effectiveness
(18) CCM - Any Vehicle (Friendly or Hostile)
(19) CCM - Foot Troops

b. TTADBs are preduced for the normal conditions a military unit would
expect to find on a dry day during the season with the most optimal climatic

conditions for military operations. For most areas of the world, the best days
of the year for military operations occur during the summer months. For areas
where another season is optimal, a statement as to this time of the year shall
be added to the thematic overlays.

6.7 Source material.

a. Acritical component in the production of terrain analysis data bases
is the proper utilization of available source materials. Imagery, especially
aerial photography, is the primary tool used in the production of the TTADB.

b. Collateral sources are often as important as imagery The following

o ern et mriam e s e -

(1) DIA Automated Installation Intelligence File (AIIF)

(2) Books and Documents by Subject

(3) Topographic Maps

(4) Tourist Guides and Maps

(S) Terrain and Environmental Studies

{6) Land Use Maps and Studies

{7} Thematic Maps of Soils, Forestry, etc.

(8) Military Maps of Mchility, CCM, etc.

(9) Periodicals and Journals in the Various Disciplines

(10) Ground Photos

(11) Surveys of Soils, Forestry, etc.

(12 Foreign and U.S. produced Military Geographic Information and
Documentation (MGID) Products

(13) Intelligence Surveys
(14) Stratigraphic Columns and Well Logs
{15} Multispectral Imagery Studies

TUOU7JI2VT
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(16) Thermal and Radar Sensor Data Reports

{17} Engineer Reccnnaissance Reports, etc.

(18) Military Terrain Team Studies, TTADBs, Special Products, etc.
c. Precedence is given to imagery over collateral sources, except when

collateral sources provide more detailed, documented and/or updated information
than can be derived from the imagery.

6.8 Not-evaluated areas. The not-evaluated (NE) code is used in areas that
cannot be classified because of a total absence of imagery or collateral sources.

This code shall be used for these gap areas when it is impossible to extrapolate
accurately from the surrounding areas. The areal extent of the not-evaluated code,

if used at all, should normally cover only a small fraction of the overlay.

. Cet e ; . ; S, "

[ea]
O

[N

a The cla
a. ine cia

s o) e t
the appropriate security section responsible for the final classifica
lowest possible classification of the final product is desired.

n

ficats
ticat:

b. Even though the final overlays might be unclassified, a handling caveat
could be required. Some NATO and other countries have mapping and other agreements

which dictate the handling of materials produced over their country. Security
elements should check for caveat reguirements at the beginning of each project.

6.10 Acquisition requirement. When this specification is wused in
acquisition, the applicable issue of the DODISS must be cited in the solicitation

(see 2.1.1).
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APPENDIX A

'EIED) TACTICAL TERRAIN ANALYSIS DATA BASE

T v YLE SHEET

o - VERTICAL OVERLAY STYLE AT IS

N ~OVERLAY HEADING — NS
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(x 11412 4ygoas 4 N 116°30° Q
25"30 1 < 3573
‘ KEVED Ioeomou5 DMA 2 \

Orly iters in black shall appear on finat overlays items i red
are specitication guidance and shall not appear on ovetlays

A gray Lt overpnnting black margin data ndicates that the
wording chown 1s etther an example only (data 1s variahle)
or is a placeholder for the note or "data cited

Black margin data without a gray tintis constant, and wilt
appear on cach printing as portrayed on this style sheet

Markings wi.thun ovals rcpzcsw respective referenced
a T Qo4 e b~
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‘1) 24 Point Bold Caps
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(2) 12 Pont Medium Caps
N . ~
3, 10 Pont Moedium Caps
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@ ®

6 Point Light Caps

Items not marked with a type specification size,
those for paragraph 3 11 3a | are as per base map

NOTE THIS STYLE SHEET REFLECTS INFORMATION
FOR TTADB OVERLAY DEVELOPMENT

10 ADDC AN

THIS APPENDIX IS A MANDATORY PART OF THIS
SPECIFICATION THE INFORMATION CONTAINED
HEREIN IS INTENDED FOR COMPLIANCE
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APPENDTX A

TACTICAL TERRAIN ANALYSIS DATA BASE
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APPENDIX A
TACTICAL TERRAIN ANALYSIS DATA BASE
A. OVERALL BRIDGE INFORMATION TABLE (BIT) LAYOUT
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APPENDIX A

TACTICAL TERRAIN ANALYSIS DATA BASE
BRIDGE INFORMATION TABLE STYLE SHEET (Continued)

B. BIT AND COLUMNAR WIDTHS. Combining the work limits found in Appendix C yields 7

x 549 27mm (21.625 in) as the maximum size work limits for a 1:50,000 scale map sheei BIT, which will not change
depending on the area of the world. As shown below, using this maximum size yields four columnar sets, each 177mm
wide, with 5mm beiween seis of columns and 0.45mm on the ends 1o the edge of the maximum work limits,
VA e CTmme- - O - 77mm - x5l e 17 rmm — - 9 le——177mm - — 045
i My mim mm mm
Work Limits: 723.90mm (28 5 i —>]

H— U

C. BIT AND COLUMNAR HEIGHTS. Using the combined maximum size work limits defined above will also yield
the following Bridge Information Table and columnar heights, as shown in the expanded view below:

s RRI 58585
! & g cmm
0 L1 L1 e s 8 8 W W W :
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TACTICAL TERRAIN ANALYSIS DATA BASE
BRIDGE INFORMATION TABLE STYLE SHEET (Continued)

Individual column widths, header heights, and header labels within each columnar set

R HEADER

are as shown below:
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TTADB SYMBOLOGY

10. SCOPE

10.1 Scope.
This appendix is a mandatory part cf the s
herein is intended for compliance.

20. APPLICABLE DOCUMENTS

orification

.
P>

ciasriCactaion.

This section is not applicable to this appendix.

30.1 General svmbhols.

This appendix provides the specifications for the TTADB symbols.
t The information contained

Sidewings, arms, and/or tick spacings on any of the

data information holders shall be extended beyond their normal 6.0mm length, as
needed for longer or more detail numbers and/or letters.

w
<Vl

W
©
o
3
3

+~25mm (.10 in.)
\
-—__\—

Point of Change
Marker

Polygons for:

N
C

Surface Configuration
(Slope),

Vegetation,

Surface Materials
(Soils),

Common Open Watetr,

and Urban Areas

P4y

e - mm g a aww N

Lineweight: 0.20mm(.008in)
a. Straight
b. Cornered (Point to

Point Angles)

Longer sides:1.80mm (.071in)
Short side: 0.90mm (.035in)

Leaderline in line with point
of arrowhead.

a. Enlarged
- b P R | ~a -
0. ncecLual olicc

Ball on top of line

Lineweight: 0.30mm (.012in)
Line length: 1.5mm (.06in)
Ball diameter: 1.0mm (.04in)
DMA Posicut No. 1414
Lineweight: 0.30mm (.012in)
Area: >=20 square millimeters
(50,000 square meters (m’)
ground area)
Width:>=1mm (0.041in) (50 meterx

(m) qground distan~e (gd))
Codes 1in Univers Caps,

sized as per Appendix G

-
o
—
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APPENDIX B

30.1 General symbols (Continued)
TDAMITND cvMnNnY

Lines for Underlining:

Solid

Dashes = ememcemeecccceemeccoo-.

DOLS et

30.2 Surface drainage symbols.

o oATIHIDE CYMRAOT.
A ek b Sl Kl e VNS
Non-common Open Water N

Canal,  eeeseeeccceeeno-
Channelized Stream,
Irrigation Canal or
Drainage Ditch
(Gap width <=4.5m)

Stream ———_
(Gap width <=4.5m)

Stream or Canal (Gap ——
LI Qe N A Ce . Y Oan
widiill - 4.0t N 101w

Stream or Canal - e

(Gap Width > 18m) —_— T

Covered Drainage coversd

drainage

115

SPRECTFETCATTINNG

Lineweight: 0.30mm (.012in
Lineweight: 0.30mm (.012in
Dash length 1.0mm (.04in)
Crarma N Semem { N2in)
opacc LV 3 £4 44} Newi sisyg
Dot diameter: 0.30mm (.012in
Center spacing:0.80mm (.032in

SPRECIFICATIONS

Polygon with letter "W" in
Univers Caps inside

Lineweight: 0.30mm (.012in

Area: >2 square millimeters

{10,000 m’ ground area)
PR TIPS P W N 1 m—— IN NAiem Yy FTENen ~AN
wiQautil. Eaa®® ST AV .VTdL (Vi yuy
Lineweight: 0.30mm (.012in
Dash length: 1.0mm (.04in)
Space: 0.5mm (.02in)
Lineweight : 0.30mm (.012in
Dash: 2.0mm (.08in)
Space: 1.0mm (.04in)
Lineweight: 0.30mm {(.012in
Plot to scale
Lineweight: 0.30mm (.012in
Words “covered drainage” in

7 pt Univers Bold Cond. LC

around dashed line
Lineweight 0.30mm (.0121in
Dash length 2.0mm (.08in)
Space 1.0mm (.041in)
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. .

Off Route Ford

QVvMDAT
2 ALN2 L

N
—a =

Y25 mm (10 in)

N

Float Bridge/ v ~
Raft Site 4/45::££:::;/
- A&
pam \-'\
T \
Dam Information
Holder N\
(Use with \\\l\
dams >= 5m
high) Jooj15]20]C
Lock 325 mm
AN
(—* J ¥
T (.70mm 1.5 mm
o0
4
1 ] [ ]
— =
75 o 75 mm
l |
[ 4.0mm 1
(TN Y arna)
\Lilialycayg
¢

(Actual size)

116

(Continued)

CDRATETAATTINNC
B bt b do Nk KD e AN

Two solid equilateral triangles
perpendicular to stream bank
Length on each side:

2.5mm (.10in)
DMA Posicut No. 1414
Two open equilateral triangles
perpendicular to stream bank
Lineweight: 0.30mm (.012in)
Length on each side:
2.5mm (.10in)

Block across stream
Plot to scale or minimum size:
1.0mm wide x 4.0mm long

(.04in x .16€in)

Baseline with ticks and letters
and numbers in 7 pt. Univers
Bold Cond. Caps

Lineweight: 0.30mm (.012in)

Length:

baseline: 24.0mm (.96in)
ticks: 2.0mm (.08in)

Tick spacing: 6.0mm (.24in)

Leader lineweight:

0.20mm (.008in)

Arrow shaped parallelogram
which points upstream

Plot to scale

Minimum overall size:

1.5mm wide x 4.0mm long
(.06in x .16in)

Long sides:

Length: 3.25mm (.13in)
Lineweight: 0.40mm (.016in)

Short sides, length horizontally
/vertically to tip of points:

0.75mm (.031in)
Lineweight: 0.25mm (.01in)
P T o rmnnm a+ ARC
AlIY1ES alludd ostiricTcain al e )

N
AY W &

512

513

wn
[
'Y

516
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30.2 Surface drainage symbols (Continued)

[ Avrase AT

FEATURE

Lock Information 190.51100| R
Holder

W

Drainage ccde 123456789

30.3 Transportation svmbols.

EEATURE SYMBOL

All weather, ]
dual/divided
highway

All weather, hard
surface road

Fair weather, loose —_———
surface road

Track 0 memmm—m—————
Road Width Change 6.0 _ 75
(Road width in o 7N
meters)
- 2x75 75
\ 65

117

CNDATRYARAMYAMS

Baseline with ticks and letters
and numbers in 7 pt. Univers

Bold Condensed

Lineweight: 0.30mm (.012in)
Length:
baseline: 18.0mm (.71in)
et mles Lo YR o P f NQ S -
C1ICKS. PRV {tii(} \.VO1iliy
Tir~rk snacina 6 0Omm { 24in)
Tick spacing: 6.0mm ( 24in)
Leader lineweight:

0.20mm (.008in)

Nine digit number in 7 pt.

SPECIFICATIONS
Lineweight: 0.63mm (.0251in)
Minimum space: 0.25mm {.01lin)
NNTmnd +m amala 1§ wiAAaw
riovu LY ovadc 4L LESY L —pe
Lineweight: 0.63mm (.025in)
Lineweight: 0.30mm (.012im)
Lineweight: 0.30mm (.012in)
Dash: 5. 0mm (.20in)
Space: 1.0mm (.04in)
T 2 mmren s Al N WWNemem [ N123in)
.LJLIIE"C.LSAIL V . s vilau Ve VAL )
Dasgh: 2 .0mm (.08in)
Space: 0. S5mm (.021in)

Carrot with numbers in 7 pt.

Univers Bold Cond.
Lineweight: 0.30mm (.012in)
lLength each side:

W

T J 1 1 N’ 1 *«- ]

517

o
o
o

601

on
o
N

603

(4,
<
-3

606



30.3 Transportation symbols

FEATIIRE

Road Width
Change (Continued)

Constriction

(Width in meters)

Steep Grade (> 7%)

Sharp Curve

{radius <30 metersj)

-~ Iy I A

Y

MIL-T-89304

APPENDIX B

SYMBOL

U
®

N
[ M

118

(Continued) .

SPECIFICATIONS NO.

(Continued)
DMA Posicut No. 1414

PO Pe | P
road classes except
o

3
£
o]
7]
o
—
-
(o))
19

Q
c
-
—
o
=3
®
"
Y
H
(o)1
<
~

=]
X
[¢]
[
(o]
V-
-
Q.
V1]
Q
.
o
-
3
P.
3
e}
(1]
Q
[+
P.‘
[
1
(ng
o
al
[+ 1]
’__\
o
o
Vel

triangles (tail, as needed)
Lineweight: 0.30mm (.012in)
Length on each side:
2.5mm (.10in)
Length of tail plotted to
scale if grade is longer
than 4.3mm (215m gd)

a. If < 2mm long {<100m gd)
b. If 2 to 4.3mm long
(100 - 215m gd)
¢c. If > 4.3mm long (>215m gd),

measured from tip of first
triangle to end of tail)

Square ({(diamond) with S0
r +

twvraan~ala anAd ~n
trianga.e ana Ccu

e}

[
«©

inside with numbers in

7 pt. Univers Bold Cond.

Lineweight: 0.30mm (.012in)
Square/side: 5.0mm (.20in)
Triangle on each side:

1.5mm {.06in)

Tail lineweight:

[a}
v o.

r)
o
3
3
-~
©
(o]
[¢e]
b
o3

a. Single curve

b. Multiple curves within 2mm
(100m gd)

¢. Multiple curves <= 5mm
(250m gd) apart
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30.3 Trapnsportation symbols (Continued).

FEATURE SYMBOL

On Route Ford

ford
a\/

Ferry a.

I‘edLULU Uuuc;
Construction (ES)

Multiple Track,

Notria b Gainges

[

1 ™ - 1 i - B 1€Y >1™ "} 1

SPECIFICATIONS NO.
Word “ford” or "fords" and 611
number (as needed) in 7 pt.
Univers Bold Cond. LC
If >= 2mm (>= 100m gd)
include dashed line
showing route:

Lineweight: 0.30mm {.012in)
Dash length: 1.0mm  {.04in)
Space 0.50mm (_04in)

a. < 2mm (100m gd)

b. >= 2-6mm (100 - 300m gd)

c. > émm (300m gd)

d. Multiple fords <= 5mm
(250m gd) apart

word “ferry” in 7 pt. Univers 612
Bold Cond. LC

Lineweight: 0.30mm (.012in)

Dash length: 1.0mm (.04in)

Space: 1.0mm (.04in)

2pace .

a. < 2mm (100m gd)
b. >= 2-6mm (100-300m gd)
c. > 6émm (300m gd)

Circle with letters "UC" in 613
7 pt. Univers Bold Condensed
(Cond.) Caps inside

Lineweight: 0.30mm (.012in)

Circle diameter (dia.):

6.0mm (.24in)

DMA Posicut No. 1414

Lineweight: 0.30mm (.012in) 614

Tick space: 5.0mm (.20in)

Tick length: 1.0mm (.04in)

Lineweight: 0.30mm (.012in) 615

Tik space: S.0mm  (.20in)

Tick (ﬁgth 1.0mm  {(.04in)

Space between multiple ticks:

0.%0mm (.021in)

1 v~ 1 IR YN |



30.3
EEATURE
Narrow Gauge
e a.
b.
Broad Gauge a.
b.

Electrified Line

[e}

M

Transportation symbols

ovMnATY

broad

broad
o d AL LT2 AL
AYd h'd AP Ar
.o X bro.do- .o
- b'“d . L 44

APPENDIX B

(Continued) .

CDECTETOATTINNG
L R b dSLdd dALA N2

Lineweight: 0.30mm (.012in)
Tick space: 5.0mm (.20in)
Tick length: 0.5mm (.02in)

Space between ticks of a
multiple pair:

0.50mm {.02in)
a. Single track
b. Multiple track
Word “broad” in 7 pt. Univers

Bold Cond. LC above any
railroad symbol

Lineweight: 0.30mm (.012in)
Tick space: 5.0mm (.20in)

Tick length: 1.0mm (.04in)

Space between ticks of a

multiple pair:
0.50mm (.02in)

a. Single track

b. Multiple track

Two small dots above every
other cross tick or pair
of cross ticks

Dot diameter: 0.50mm (.02in)
Space between Dots

0.50mm (.02in)
Dot pair space:

10.0mm (.41in)

Dot bottom height above tick:
0.10mm (.004in)

a. Normal gauge,
single track
b. Normal gauge,

c. Narrow gauge,
single track

d. Narrow gauge,
multiple track

e. Broad gauge,
single track

o)}

Broad gauge,

multiple track

617

618



30.3 Transportation symbols

e R mrIn

LaalunL

Dismantled Railroad

\'4

]

N ’J‘
©
©

3

(total track
length in
meters)

Siding >= 280m
(total track
length in
meters)

b o g e

N

/

APPENDIX B

(Cont inued) .

SPECIFICATIONS NO.
Lineweight: 0.30mm (.012in) 620
Tick Space: 7.0mm (.28in)
Tick Length: 0.5mm (.02in)
Dash: 5.0mm (.20in)
Space: 2.0mm {.08in)
Letters “PT” followed by 621

ground length in meters in
7 pt. Univers Bold Cond. Caps

Lineweight: 0.30mm (.012in)
Tick Space: 5.0mm (.20in)

Tick Length: 1.0mm (.04in)

Leader lineweight

Letters “ST” followed by 622
ground length in meters in
7 pt. Univers Bold Cond. Caps
\
’

Lineweight: 0.30mm (.012in
Tick Space: S.0mm (.20in)
Tick Length 1.0mm (.04in)
Leader lineweight:

0.20mm (.008in)

Letter “Y” followed by 623
ground length in meters in
7 pt. Univers Bold Cond. Caps
Lineweight: 0.30mm (.012in)
Tick Space: 5.0mm (.20in)
Tick Length: 1.0mm (.04in)
Parallel lines with wingticks 626
Plot to scale or minimum

s
length between wingticks:
2.0mm (.08in)
Wingtick length:
0.6mm (.024in)
Wingtick Angle:45°
Lineweight: 0.30mm (.012in)
Space between sides:
Same as width of overall

CIOaa&ng road or rai

road symbol plus 0.25mm
(.0l1in) space on each side
(Continued)
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APPENDIX B

(Cont inued) .

30.3 Transportation symbols
EEATURE SYMBOL
Bridge

{Cont inued) c. 2

Road Bridge

Information u/“'n"\ass
Holder N4
a. s\//
/;;\
u&—-—ﬁzz&c
b 2 /n /
/J/
Railroad Bridge A, =
Information \
Holder

o2
|
I
\

o[ e

SPECIFICATIONS NO.
Cross ticks of railroad
symbol (s) are not shown
on bridge
a. = Non-dual lane road bridge
b. = Dual lane divided highway
bridge
¢. = Railroad bridge
Circle with surrounding letters 627
and numbers in 7 pt. Univers
Beold Cond. Caps
Lineweight: 0.30mm (.012in)
Circle dia.: 7.0mm (.28in)
Leader lineweight:
0.20mm (.008in)
DMA Posicut No. 1414
a. Bridge length < 2mm
(<100m gd)
b. Bridge length >=2mm
(>=100m gd)
Rectangle with letters and 628
numbers in 7 pt. Univers
Beld Cond. Caps
Lineweight: 0.30mm (0.012in)
Rectangle size:5.0mm x 10.0mm
(0.20in x 0.40in)
Leader lineweight:
0.20mm (.08in)
a. Bridge length <2mm (100m gd)
b. Bridge length >=2mm (100m gd)
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30.3 Transportation symbols (Continued).

.
Tunnel a. —Iillile—
b, ==Iiiiliee—=

Tunnel
Information
Holder

Side Drop

NN ALl ARMIANAIAIN MNATA NACT

123

OB TETAAMTAMG NO

Entranceway lines across feature 631
with wingticks and parallel
dashed lines between them

Plot to scale or minimum size:
Minimum length between

entranceways:2.0mm (.08in)

Minimum entranceway line

length: 1.5mm (.08in)
Lineweight: 0.30mm (.012in)

Wingtick length:
0.6mm (.024in)

Wingtick angle:45°

Dashed line: 1.0mm (.04in)

Space: 0.5mm (.02in)

Associated transportation

is suppre
upp ssed

a. Highway/Road tunnel

b. Dual/divided highway
tunnel. Plot width th
same as overall highwa

1]

v

PP U By
wailltlil.
c. Railroad tunnel

2/3 Circle with sidewings and 632
numbers in 7 pt. Univers Bold
Cond. Caps

Lineweight: 0.30mm (.012in)

Circle dia.: 6.0mm (.24in)

Sidewings: 6.0mm (.24in)

Sidewin gs: 6. 0mr
Leader lineweight:
0.20mm (.008in)
DMA Posicut No. 1414
Sidewings may be extended as
needed for long numbers

centered and touching 635

ontal line with vertical
support leg

Lineweight: 0.30mm (.012in)

Ball diameter: 1.5mm (.06in)

Line length:

Top: 3.0mm (.12in)
Leq: T.smm (.14in)

Leader lineweight:
0.20mm (.008in)
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0.3 Irapsportation symbols (Continued).
Spamrino SVRMRAT
Overhead Drop =

M

\K/

Airfield Runways a.
snax _o”
p” %
b.
ﬂ”“ﬂ”'
G 15
U
30.4 QObstacle symbols.
FEATURE SYMBOI
Road or Railroad
Cut — -
Reoad or Railrcad .
Fill

124

O AT T NR MY YO

Solid block supported on two

___________ UL Lel

vertical legs

Lineweight: 0.30mm (.012in)
Top line
Width 1.0mm (.04in)
Length 3.0mm (.121in)
Leg line length to top of hori-
zontal line:
4 . Omm (.16in)
Leader lineweight:
0.20mm (.008in)
Heavy line with letters and
numbers in 7 pt. Univers
Bold Cond. Caps
Orient and plot to scale
Minimum width: 1.0mm (.04in)
a. = Paved
b. = Unpaved
mPECIEFICATIOND

Line with ticks pointing down-
hill, usually at a transpor-
tation feature

Lineweight: 0.30mm (.012in)

Tick Length: 0.50mm (.02in)

Tick Space: 3.0mm (.12in)
Line with ticks pcinting down-
hill, usually away from a

transportation feature
Lineweight: 0.30mm (.012in)
Tick Length: 0.50mm (.02in)
Tick Space: 3.0mm (.12in)

N
(9%)
[ea}

638

700

~J
(o]
r—



APPENDIX B

30.4 Qbstacle symbols (Continued).
P o vV aTabt CDERNATRTAAMTANC
Fence/Wall 3¢ Cross ticks on line
Lineweight: 0.30mm (.012in)
Tick length: 2.0mm (.08in)
Cross tick space:
7.0mm (.28in)
Ticks meet at center of line,
perpendicular to each other
and at 45° angle to line.
Must have at least one set of
cross ticks per line.
DMA Posicut No. 1414
Hedgerow -O0—0—0—0—0 Circles on line
Lineweight: 0.30mm (.012in)
Circle Dia.: 2.0mm (.08Bin)
Line length between circles:
4.0rmm (.16in)
DMA Posicut No. 1414
Embankment /Dike A Perpendicular cross ticks on
1ina
Lineweight: 0.30mm (.012in)
Tick Length: 2.0mm (.08in)
Tick Space: 2.0mm (.08in)
Moat I T T T TITITTII] Sectioned parallel lines
Lineweight: 0.30mm (.012in)
Long line spacing:
2.0mm (.08in)
Short line spacing:
3.0mm (.12in)
Pipeline pipetine Word “pipeline” in 7 pt. Univers
(Above Ground) Bold Cond. LC above line
T.inawaiaht « N INmem ( N121in)
Lineweight: 0.30mm (.012in )
Pipeline Gap/Earth pipeline v Two solid equilateral triangles
Filled Crossing A Length each side:

Point 2.5mm  (.10in)

702

~J
(o]
o

~J
=)
N

-3
o
]

~3

(o]
[o 2]

709
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30.4 Qbstacle symbols (Continued).

noAamIInn avMnRAnY SPECTIFETCATTONS
d ol dld N bk Ml ek ek e BD o ek Mk

Escarpment AAAAMAAAAAAAAAAAMAAAL Baseline with solid triangles
Lineweight: 0.30mm (.012in)
Triangles, length of each side:
1.5mm (.06in)
DMA Posicut No. 1414
Where escarpments curve in on
themselves, every cther tri-
angle may be omitted.
Volcanic Dike Heavy line
(wall like) Lineweight: 0.45mm (.018in)
Dragon’s Teeth —0—0—0—0—0— Small squares on line
Lineweight: 0.30mm (.012in)
Squares, length each side:
1.0mm (.04in)
Line length: 4.0mm (.16in)
Depression {(=.— Inward facing ticks on line
A Lineweight: 0.30mm (.012in)
\\ki_LA_LJ/J Tick Length 0.50mm (.02in)
Tick Space 3.0mm (.12in)

NO

711

712

716
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STZFE LIMITS FOR 1:50,000 MAP SHFEET

10. SCOPE

10.1 Scope. This appendix provides the size specifications for the base maps
to which the TTADB's are keyed. This appendix is a mandatory part of the
specification The information contained herein is intended for compliance

20. APPLICABLE DOCUMENTS
This section is not applicable to this Appendix.
30. SIZE LIMITS
Size limits.
a. Standard maximum work limits are 558.80 mm x 723.90 mm (22.0 in x 28.5in) .

b. Trim size pertains to the overall dimensions to which a map is cut after
printing. Standard trim size is 571.50 mm x 736.60 mm (22.5 x 29.0 in).

3
b]

c. On maps produced for use in NATO areas of interest, the maximum work
limits are 549.27 mm x 33 42 mm (21.625 in x 28.875 in) and the trim limits are
558.80 mm x 736.60 mm (22.0 in x 29.0 in).

d. At the prerogative of the reproduction element, the 736.60 mm (29.0 in)
standard trim limit for non-NATO maps may be increased, but not to exceed 762.00
mm (30.0 in).
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(Cont inued)

si limits.
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APPENDX D

TTADR LEGENDS

10. SCOPE

10.1 Scope. This appendix provides the legends for the TTADB thematic
overlays. This appendix is a mandatory part of the specification. The information
contained herein is intended for compliiance.

20. APPLICABLE DOCUMENTS

This section is not applicable to this appendix.

30. LEGENDS

30.1 Use of legend appendix. Note that some of the information contained
s X wr o e ~N o
ua

in the varicus legends of this appendix are noted as example ta or statements
only. When so noted; this data is either omitted from the thematic overlays because

noT

the conditions that are relevant to the project area.

30.2 Surface configuration legend.
SURFACE CONFIGURATION (SLOPE) LEGEND l4pt. Caps

MAP {J CODE SLOPE (%) 12pt. Caps

10 - 20
20 - 30 10pt. C/1
30-45
>45
Naturaily and/or cuflturaily

fm o ok

2 -t I a
gissecieqd idina (VU - >40)

<TmMmoOOIm>»

A/ Nnan \Alatar

e WpPCI veailvl
AR Al e o 1712 ol o s Lt a2
VLD ALl LYypT 10 1108, OSlcitds 11laicacledq

129
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PENDIX D
30.3 VYegetation legend.
VEGETATION LEGEND
IIAH BTV i sl ateleled haVie] e
Al Agriculture (dry crops)
A2 Agriculture (wet crops)
A3 Agriculture (terraced crops, both wet & dry)
A4 Agncunure {shifting cultivation)
B1 Brushland (<5m high, open to medium spacing)
B2 Brushland (<5m high, medium to dense spacing)
c* Evergreen/Coniferous Forest
D** Deciduous Forest
e Mixed Forest (EvergreervDeciducus)
FC* EvergreervConiferous ¢ Orchard/Plantatiorn/Nur
FD"* Deciduous Orchard/PlantatiorVNursery
FE** Mixed Orchard/Plamatnon/Nursery
FP** Palm Orchard/Plantation/Nursery
Gt Grassland, Pasture, Meadow
G2 Grassiand with Scattered Trees, some Scrub Growth
H Forest Clearing (cutover areas, burns, etc.)
ic* Swamp (Coniferous/Evergreen)
ID* Swamp (Deciduous)
IE* Swamp (Mixed)
IM* Swamp (Mangrove)
J Marsh/Bog (treeless bogs, muskegs, etc.)
K Wetlands (land subject to inundation)
L Vineyards/Hops/Ginseng
M Bamboo/Wiid Cane
N Bare Ground
w Common Open Water
X Common Built-up Area

These vegetation types are given a three digit map unit code. In addition to
the letter(s) for the type code, a number is added as the canopy closure code.

o These vegetation types are given a three or four digit map unit code. In
addition to the letter(s) for the type code and a first number for canopy closure, a
second number is added as the height code. See the Canopy Closure Table, Height

NOTE: All type is 113A, sizes indicated.

130
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30.3 VYegetation legend (Continued).

CANOPY CLOSURE TABLE HEIGHT TABLE
MAP UNIT CANOPY MAP QNIT HEIGHT
CODE = CLOSURE (%) CODE {meters)
1 0-25 1 0-2
2 25-50 2 2-5
3 580-75 3 5-10
4 75 -100 4 10- 15
5 15-20
6 20-25
7 25-30
8 30-35
g >35

Dense undergrowth

(No underline indicates sparse undergrowth or the presence and/or
density of undergrowin is unknown)

of 25 - 50%, height 5 - 10m, and dense undergrowth.

NON-FORESTED AREAS VEGETATION ROUGHNESS FACTORS*

VEGETATION R

MAP UNIT CODE FACTOR (VRF - Summer)
A1 .90
A4 .50
B1 .90
82 .85
G1 .90
Gz 70
H .60
IC3 .25
1D4 10
J .80
w Open Water (Not evaluated for VRF)
X Built-up Area (Not evaluated for VRF)

* Examples only, all factors must be tailored for each project.
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12pt.

10 pt.

Caps
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30.4 Surface materials legend.

MAP UNIT CODTE
(ST TWO DIGITS)

~
vy

GP

NOTE: All type is 113A,

SURFACE MATERIALS LEGEND

SOIL TYPE

DESCRIPTION

Weii-graded graveis, gravei-sand mixiure,
little or no fines.

Poorly graded gravels or gravel-sand

mixtures, little or no fines.
Silty gravels, gravel-sand-silt mixtures.
Clayey gravels, gravel-sand-clay mixtures.
Well-graded sand, gravelly sands, little

or no fines.
Poorly graded sands or gravelly sands,

I

Silty sands, sand-silt mixtures

ST AUOS, OTr neT ot AU OO,

Clayey sands, sand-clay mixtures.

Inorganic silts and very fine sands, rock
flour, silty or clayey fine sands or
clayey silts with slight plasticity.

inorganic ciays of iow to medium piasti-
city, gravelly clays, sandy clays, silty

clave laan rlave
wy u, g wiary UIH,O

Organic silts and organic silty clays of
low plasticity.
inorganic silts, micaceous or diatomaceous
fine sandy or silty soils, elastic silts.
Inorganic clays of high plasticity, fat

ciays.
Organic clays of medium to high plasticity
organic silts.
Peat and other highly organic soils.
Evaporites.

Permanent snowfields.

Rock outcrops.

Not evaluated (common urban areas and other
man aitered surfaces where USCS determin-

sizes indicated

—
w
W

12pt.

10pt.

Caps

C/1



AannA A

(No underline indicates soil depth is > 0.5 meters)

SOIL MOISTURE

Example. Map unit code SC3 = Clayey sands, sand-clay mixtures,

(2) Map unit codes CL4 and OL4 represent rice paddy soils with

*Examples only,

NOTE:

Soil normally moist
Soil normaiiy wet

stony with scattered surface rock, normally moist,

depth < 0.5 meters.

Dry - - March, June through October
Moist - April and November

Wet - May

Frozen - December through February

he following seasonal moisture characteristics:

Dry - None

Moist - March, April and November
Wet - May through Ociober

All type is 113A,

hemscmin T

N Alera
wnouyll reuiuail

-~

sizes indicated.

all notes must be tailored for each project.

10pt. L/C
12pt. Caps
IOpt L/C
1 Vet Narme
1.PT Laps
10 pt. C/1



Surface materials legend (Continued).
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30.5 Surface drainage legend.

SURFACE DRAINAGE LEGEND 14pt. Caps
SYMBO! DESCFNPTK)N 12pt. Caps

Alﬂlﬁin/

LS

S

1Canal/Channelized Streanvlrrigation
Canal/Drainage Ditch <= 4.5 meters

.....

aGtreanvCanal, Gap Width > 4.5 - 18 meters

StreanvCanal, Gap Width >18 meters

Drainage Channel Point of Change Marker

Open Water (Coastal Waters, Large Rivers, Lakes,
Ponds and Reservoirs)

10pt. C/1
Sample Format Code (See Coding Table below)

Off Route Fords

Float Bridge/Raft Site

Dam >= 5 meters high A. - Length

B. - Width at Crest

C. - Height

D. - Construction Materiai
Dam < 5 meters high C - Concrete

C . Carthe
| g Ealul"v‘crk

NOTE: All type is 113A, sizes indicated.
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MIL-T-89304
APPENDX D

30.5 Surface drainage legend (Continued).

AL BLE ock A. - Length
= B. - Width

12 Unless otherwise designated, all canals, channelized streams, irrigation canals, drainage
ditches and streams with gap widths of less than or equal to 4.5 meters are considered minor
drainage features and will be assigned the following Digital Format Codes:
for canals, etc. and for streams.

i0pt. C/1
* Uniess oiherwise designaied aii sireams wiih gap widinhs greater than 4.5 meters and iess
than or equalto 18 meters willbe assignedthe following Digital Format Code:

NOTE: For location of Swamps, Marshes, and Wetlands (land subject to
inundation) refer to Vegetation Overiay.

(The following notes are examples only; all notes, including the the standard codes
stated above, must be individually tailored for each project areaj

All overiays in this Tactical Terrain Analysis Data Base TTADB are produced for conditions
expected to exist on a normal dry day during the summer season.

Discharge and velocity of both the Nisqually River and Muck Creek vary seasonally. High

water period: Dec. - Feb., low water period: July - Oct. Portions of Muck Creek may dry up
during summer months.

NOTE: All type is 113A, sizes indicated

~J
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APPENDIX D

(ﬁnnf1nnod\'

SURFACE DRAINAGE CODING TABLE

P Y = T

, iPTION

Type :
No Data

Straam Channel lIntnrmnﬂom

[ CA—T > R R

or Ephemeral)
Stream (Perennial)

Stream (Subject to Tidal Fluctuations)
Canal/Channelized Streanvlrrigation

CanaI/Drainage Ditch
Stream (Braided)
Sw I

nnm IMarna)
ugdin \\auiyc)

Military Gap Width
Bank to Bank (m):
No Data
<=4.5
>45- 18
>18 - 50
<~ B0 . 199

> 100 - 142
> 142

Bottom Material:
No Data
Ciay and Siii
Silty Sands
Sand and Gravel

Gravel and Cobble
Rocks and Boulders
Bedrock

Paved

is 113A,

sizes indicated.

—
el
x)

& WN - O

NO b WN 2O ODNbHEWN-—-O N m

HWN 2O

12pt.

12pt.

Caps

Caps



APPENDX D
30.5 Surface drainage legend {(Continued).
CODING TABLE (Continued)

5th

6th

7th

@

Sth

* Underlined bank height codes indicate dense vegetation (thick brush or closely
d irees abie io prohibit vehicie movement) aiong bank for greater than 50% of

NOTE :

No Data

Slope, Right Bank (%):
No Data
<= 30
>30-45
> 45 - 60
> 60
Slope, Left Bank (%):

No Data
<= 30

Y

4]
o

.-:.-
»
<

Water Depth, Average (m):
No Daia
<=0.8

ory descrintions in (‘nd-nn Tah

NN

epending on relanve accuracv an

Arnma [rn .
Tciayc (HVoTuLuliu).

N = O HWN 2O & WN 0O & WN =0

S WN O

(D

Bank heights and slopes are read facing downstream.

All type is 113A,

sizes indicated
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30.6

SYMBOL

(v
N\
terry

=

YMB

APPENDIX D

I ;ans‘]‘)x t_a[_ i on 1 ege“d .

TRANSPORTATION LEGEND

GENERAL TRANSPORTATION FEATURES
(May be used with roads, railroads, airtields,
or other general transportation features)

Feature Under Constructio

Ferry

Overhead Drop

0
&
@
)
©

ROADS

Ali weather, duai highway
All weather, hard surface
All weather, loose surtace
Fair weather, loose surface
Track

Road Width (meters)
Road Width Change Marker

Constriction (width in meters)
A. - Width (meters)

NOTE: All type is 113A, sizes indicated.

140

14pt . Caps

12pt . Caps
10pt. C/1

12pt. Caps



MIL-T-89304
APPENDX D

30.6 Transportation legend (Continued).

SYMBOL ROADS (Continued)
PN Sham Curve (radius < 30 meters)
<& Sharp Curve (radius < 30 meters)
ford On Route Ford 10 pt. C/L
O\/A ADD M\ NDAIL DAANS A . ~ _
Y MBUL AILNUA i2pt. Caps

Muttiple track, normal gauge

Narrow gauge
broad
Broad gauge
* * * * Electrified line
—_— = Dismantied Railroad
r— PT 280
e 4 -~ Passing track (>= 280 meters)
—~ ST280
e Siding (>= 280 meters) 10pt. C/1
Y 1100
s Yard (total track length in meters)
N
\—o—o—o—o—-‘

NOTE": Normal gauge for this map sheet is 1.435m (4ft. 8 1/2in.)
Narrow gauge is 0.762m (2ft. 6in.)

NOTE : All type is 113A, sizes indicated.

b
E-
“a
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APPENDIX D

30.6 Iransportation legend {(Continuedj .
QVARNI RRAINGFEF DATA
S IVikd Nl [®IRIIVAVISE Siaklial
_— Bridge
N Road Bridge Information Holder
A ;’ o] A. - Overhead Clearance (meters)
<R R = Resiricied
1 1 femtiownid ~od

w

one-way wheeled traffic
C. - Width of Roadway (meters)
D. - Overall Bridge Length (meters)
E. - Bridge Bypass Potential within
a 2 kilometer distance:

1
F. - Bridge Number
(See Bridge Information Table)

Al I ] Railroad Bridge Information Holder
_ A. - Overhead Clearance (meters)
U = Uniimited
R = Resincted
D Nuinrall Deidaa | annth (Mmatarc)
D. - UVTiail DIIUYT LTligul (riicioiof
SYMROI TUNNEL DATA
yozzozot Tunnel
Tunnel Information oider
YAY: e
— A. - Reignt ciedraiiCe (imeieiy)
n Al Alaaranan {matare)
O. - VWU LiCaiai Lo \11iIcicio)
C - | annth (motorc)
A l.\dllslii ‘II'UI\-‘IV’
NOTFE All type is 113A, sizes indicated.

142

12pt. Caps

10pt. C/1
12pt. Caps
1Nt /1
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APPENDX D

30.6 Transportation legend (Continued).

SYMBOL AIRFIELD/AIRPORT RUNWAY DATA 12pt. Caps
s~ linedenoles orentaton
/ A. - LB {Ineisid)
¢ B B. - Width (meters) 10pt. C/1
C.- P =Paved
U = Unpaved

Operational unless labeled

NOTE: All type is 113A, sizes indicated.
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APPENDIX D

30.7 Obstacles legend.

OBSTACLES LEGEND
SYMBO! DESCRIPTION
Road/Railroad Cut
Road/Railroad Fill
AMMAAAAAAAAAMAAAALAAAA Escarpment
T
Q Depression
¢ Fence/Waii
-O0—0—0—0—0C Hedgerow
—H Embankment
IT T I T T T TTTT Moat
pipeline Pipeline (Above ground)
pipeline v
A
Volcanic Dike (Wall like)
-O-0O-0-0-0-0- Kanat
—0—0—0—0—0— Dragon’s Teeth
000000000000 Shelterbelt/Windbreak

NOTE: Linear obstacles shown are > 1.5 meters high, > 250 meters in length,
and > 60 percent slope. Refer to the Surface Drainage Overlay for

potential hydrologic obstacles

NOTE: All type is 113A, sizes indicated.

144

Pipeline Gap/Earth Filled Crossing Point
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2pt . Caps
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10.1 Scope.

factors (VRF)
a mandatory par

MIL-T-89304

APPENDIX E

GENERAL GUIDE TO VEGETATION ROUGHNESS

normally associated with each vegetation type.
t of the specification.

for compliance.

20 APPLICABLE DOCUMENTS
This section is not applicable to this appendix.
30. GUIDE TO VEGETATION ROUGHNESS FACTORS

30.1 Use of guide to vegetation roughness factors appendix.

This appendix provides a general guide to the vegetation roughness

This appendix is

The information contained herein is intended

If ground truth

collateral data exists indicating a different value would be more appropiate, this

value will be

used instead of the estimated VRF table value.

302 P ab dommad ol crmmmn ok A Ay hrmoces farmtar +abhla
VEGETATION ESTIMATED
TYPE YRE POSSIBLE CAUSES FOR VARIATION
Al 70 - .90 f (type of crop, cultivation practices, type and
depth of plowing, crop rotation, etc.)
AZ .30 - .60 f{type of crop, height and density of dikes )
A3 .00 - .60 f{type of crop, density and height of terraces)
A4 .40 - .70 f(% of cleared/forested area)
AS .50 - .70 f (canopy closure of woodlots, type of crop)
A6 .70 - .90 f (canopy closure of trees, type of crop)
A7 .30 - .80 f (type of crop, depth, spacing, and density of
ditches)
Bl .70 - .90 f (density, height, spacing)
B2 .50 - .90 f (density, height, spacingj
Gi .80 - .50 f (species, height)
G2 .60 = .70 f{density, height)}
H .30 - (B0 f(method and % of removal)
IC .10 - .70 f (species, branching fern, aerial rooting,
density, % understory, etc.)
ID 10 - .70 f (same as above)
IE .10 - .70 f (same as above)
IM .00 - .50 f (same as above)
IN .10 - .70 f (same as above)
J .20 - .50 f {(species, heignht, density)
L .40 - .60 f {species, management practices)
M .30 - .80 f{density, height)
N 1.00 No vegetation, no effect
TH .00 - 1.00 f (species, seasonality, height, and density)
TB .00 - .80 f (species, seasonality, height, and density)

P oo SRSINIINIA BFR]INN] [ ]

145
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30.2 Estimated vegetation roughness factor table. (Continued)

IXPE VYRE ROSSIBLE CAUSES FOR VARIATION
ma onN 1 nn £ o~ asal

Pr .Y OV = 1.VV L iospellies)

w 0.00 f (open water)

X NE Built-up Area (Not Evaluated)

Cc,D,E,F .40 - .80 f (species, branching fern, % underbrush,
age, fallen trees, stumps,etc.)

e e

NOTE: f( ) is defined as “function of {..... )
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APPENDIX F
TYPE SPECIMENS
10. SCOPE
10.1 Scope. This appendix provides samples of the TTADB type styles. This

appendix i1s a mandatory part of the specification.

is intended for compliance.

The information contained herein

20 ADNYT TAADY . PASTIMDAIMC

vy A LiAiCnbDLnL UVLUNILING O

This section is not applicable to this appendix.

30 TYPE SPECIMENS

30.1 ZType specimens.

UNIVERS MEDIUM UNIVERS LIGHT

e ABCODIIGMIJKIMNDPORSTUVWKY2a0c0019h hImnoparsturways 12348878 [l ARZDEEGHULIMNOPQRSTUVWERY? ABCA N ~0par Sue ey IFET LTS ]
CP1  ABCDEFGHIJKRLMNOP ORSTUVWXYZ, gk | MAORQ! v11234567089 6P  ABCODEFGHLIKI MNOPORSTUVWXYZ ACAGhRIrnouGISiuveny? 12345067 8°
7PT ABCDEFGHIJKLMNOPORS TUVWabcdeighijkimnopqrstuvwiyz 1 23456 Pl ARCURFGHIURLMNOPORSTUVWRY Zain deiniukimnoparsiuvwayr 323450 /1

-— b b

(o)}
0
—
>
09)
O
Q
m p
1 :
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o
(9]
Q.
[41)
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(@]
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DT ADAL1D22
M l1r.Apd 1l 4o
AI72ARahr~r1 <
TL/M\UDAUVUL 1 Lo
ANOAD_|_ 12N
4OoADBdD I £
~ A r

N
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[
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APPENDIX F

30.1 Type specimens. (Continued)

(1174) {UMC)
L ol ABCDI‘Cr R I MESPRRSTRVRETY) hcoetgb. dtmenpgriinvay V13684008012
[ 4] ASCODEFCHMIJNLMNOPORSTIUYWRY? wiimmssnrvuvawy; 1234887898123
IPT ABCDEFGHIUKLMNOPORSTUVWXYZ  adbcsstghuhimnepesivmway: 1234567890123
OFT  ABCDEFGHIUX LMNOPORSTUVWX YZabc defghiki ope vn 12345878

9PT ABCDEFGHIUKLMNOPORSTUVWX YZ abcdefghijkimnopgstuvwxyzl 234 56 .
10PT ABCDEFGHIUKLMNOPQRSTUVabcdefghijkimnopgstuvwxyzt 23456
12PT.ABCDEFGHIJKLMNOPQRSTUVWabcdefghijki12345687.
14PT.ABCDEFGHIUKLMNOPQRSTabcdefghijk12345

ADPn[Ef‘UIIVI LY. PN P 1192240
1 QDT. ULl Unldl\LlVldULUClglll]Kl 1L0%J0 I

18PT.ABCDEFGHOJLabcdefghi1234678

24PT.ABCDEFGabcde123456
30PT.ABCDEFab12345!

Vv Ul JLAULULRLI QU T AVYTY

UNIVERS BOLD CONDENSED
(118A) {UBC)
” csrren R TRRJTR020 JA) 1 hudabyhelh katepgr stswwry § 1238887000040
N ARCASFENLIKL MBOPRRSTIVINIYY 12340870001 21340870

7T ABCOEFENUIKLMEOPORSTUYWIYZ shclslghiidmnepy Ty 123450780012
BPTABCDEFGNIJKLMNOPORS TUVWYYZ shesbetghijicmanpersarvwryr 1 23456789012
9PTABCDEFGHIJKLMNOPORS TUYWXYZ shedetphijiimnopastuvw | 23458 78
10PTABCDEFGHIJKLMNOPQRS Tebcdetghipkimnopgstu1234567830
12PTABCDEFGHIJKLMNOPQabedefghijkimn1234567891

14PTABCDEFGHIJKLMNabcdefghijk 123456789

16PTABCDEFGHI uabbuclguqn“z345573°
18PT.ABCDEFGHabcdefghijk1234678!
24PT.ABCDabcd123456789(
NDT AR k1 ')‘llll:l:'l!
JUI 1AW 1 &J
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APPENDIX G

TYPE TEMPLATE FOR TERRAIN ANALYSIS
AREA FEATURES

10. SCOPE

10.1 Scope. This appendix provides a general guide to the type sizes to be
used for coding or otherwise identifying the areal feature polygons on the various
TTADB thematic overlays. This appendix is a mandatory part of the specification.
The information contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS

This section is not applicable to this appendix.
30. GUIDE TO TYPE SIZES

30.1 Use of the type template. Where the type specifications permit a range

of type sizes based on the areal limits of a feature's polygon, the type template
shown on the next page will be used as a guide to assure uniformity of selections.
When space or odd shape prohits use of a prescibed size, or the size indicated
by the template will obviously distocrt the relative importance of a feature, a

more appropriate size is to be selected.

30.2 TIype template. See next page.
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APPENDIX H
CONCEALMENT-AERIAL DETECTION (C-AD) TABLE
10. SCOPE
10.1 Scope. This appendix provides a general guide to the general concealment-

the canopy closure of each vegetation type. This appendix is a mandatory part
of the specification. The information contained herein is intended for compliance.

20 APPLICABLE DOCUMENTS
This section is not applicable to this appendix

GENERAL GUIDE TO CONCEALMENT-AERIAL DETECTION

30.1 Use of concealment-aerial detection table. If ground truth collateral

data exists indicating a different value would be more appropiate, this value will
be used instead of the indicated table value.

30.2 Cancraalment—aearial detectionn table,
C-AD C-AD
Vegetation Canopy C-AD Map C-AD Map
Overlay Closure (Summer) Unit (Winter) Unit
. v . : (%) (%) - \ s e .
Al-A3 Agriculture (dry, wet, - 75-100 4 75-100 4
terraced)
A4 Shifting Cultivation (1)50-75 25-50 2 25-50 2
AS Agric. w/Scattered (2)25-50 50-75 3 75-100 4
Woodlots
A6 Agric. w/Scattered (2)05-25 75-90 4 75-100 4
Trees/Rows
A7 Agriculture (ditch - 75-100 4 75-100 4
irrigation)
Bl & B2 Brushland/Scrub - 75-100 4 75-100 4
Cl11-Cl19 Coniferous Forest 0-25 75-100 4 75-100 4
C21-C29 " " 25-50 50-75 3 50-75 3
C31-C39 " " 50-75 25-50 2 25-5 2
C41-C49 " » 75-100 0-25 1 0-25 1
D11-D19 Deciduous Forest 0-25 75-100 4 75-100 4
D21-D29 * * 25-50 50-75 3 75-100 4
D31-D39 " " 50-75 25-50 2 75-100 4
D41-D49 - " 75-10C 0-25 1 75-100 4
E11-E19 Mixed Forest 0-25 75-100 4 75-100 4
E21-E29 ' 25-50 50-75 3 75-100 4
E31-E39 " " 50-75 25-50 2 50-75 3
E41-E49 " " 75-100 0-25% 1 50-175 3
F11-F19 Orchard/Plantation (1) 00-25 75-100 4 75-100 4
FP1-F29 h » 25-50 50-75 3 50-75 3
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30.2 Concealment-aerial detection table. (CONT'D)
C-AD C-AD
Vegetation Canopy C-AD Map C-AD Map
Overlay Closure (Summer) Unit (Winter) Unit
__Unit Vegetation Type (%) (%) {Summer) _ (%)  (Winter)
F31-F39% " " 50-75 25-50 2 25=50 2
F41-F49 " © 75-100 0-25 1 0-25 1
G1 Grassland, Meadows, - 75-100 4 75-100 4
Pasture
G2 Grassland w/Scattered 0-25 75-100 4 75-100 4
Trees
H Forest Clearings - 75-100 4 75-100 4
(burns, cuts, etc)
Iic Evergreen/Coniferous Swamp{See Coniferous Forest (Cl1-C49%) Categories)
ID Deciduous Swamp (See Deciduous Forest (D11-D49) Categories)
1IE Mixed Swamp (See Mixed Forest (E11-E49) Categories)
IM Mangrove Swamp (1) (See Coniferous Forest (C11-C49) Categories)
IN Nipa Swamp (1) (See Coniferous Forest (Cl11-C49) Categories)
J Marsh/Bog (peat) - 75-100 4 75-100 4
L Vineyard/Hops - 75-100 4 75-100 4
M Bamboo/Wild Cane (2) 75-100 0-25 2 75-100 4
N Bare Ground - 75-100 4 75-100 4
TA,TB,TH Tundra Areas - 75-100 4 75-100 4
17 Common Open Water - 75-100 4 75-100 4
X Common Built-up Area (3) 25-50 50-75 3 50-75 3
(1) Assumed to be coniferous/evergreen trees or plants that retain most of their
leaves year-round; if there is a loss of leaves on a seasonal basis, that category
of vegetation will fall into map unit code 4 for the winter product.
(2) Assumed to be deciduous trees or plants that lose most of their leaves for

at least one season.

(3)

NOTE: This table can be modifie
as they exist in a particular are
above

-
un
r

If percent of roof cover is not given, default value is assumed to be 25-50%.



PREVIOQUSLY USED AND REQUESTED MISCELLANEOUS FEATURES

10. SCOPE

10.1 Scope. This appendix defines and specifies the symbology to be used

for most of the miscellaneous and/or unique features which have been occasionally
added to the various thematic overlays since the first edition TTADB specifications
{PS/3JB/010) were published in January 1982 This appendix is a mandatory part
of the specification. The information contained herein is intended for compliance,
on an as needed basis, and only as directed by supplemental project instructions.

20. APPLICABLE DOCUMENTS

This section is not applicable to this appendix

30. TTADB MISCELLANEOUS FEATURES

30.1 Miscellaneous features that are now part of the TTADB specification.
Current features in this specification which started as miscellaneous and/or unique
features on previous terrain analysis p%ojects include: (1) Both types of
dropgates, (2) Float bridge/raft sites, Y (3) Dragon’s teeth, (4) Above ground
pipelines and pipeline crossing points, (5) Volcanic dikes, (6) Kanats, (7)
Naturally and culturally dissected areas, etc.

2 Miamallamansa €natsivma AafimitiAanag

30.2.1 Slope categories (Symbol 103, labeled "A" to "H" as listed below).
In order to meet the requirement for helicopter landing areas to have a slope no
greater than 15% and to take advantage of the ability of newer vehicles coming
into the military inventory to approach a practical field limit climbability of

60%, some previous projects have changed the slope categories listed in 3.14.2.1.1

~Ann

to those shown below. For older vehicles the practical field limits remain 30%
for wheeled véhicles and 45% for tracked vehicles.
Man Unit Code Slope (%) Categorv

A 0 -3
B > 3 - 10
C >10 - 15
D >15 - 20
E >20 - 30
F >30 - 45
G >45 - §0
H >60

30.2.2 VYegetation features (Symbol 103, labeled "TH" to "IN" as listed
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which vary in continuity and uniformity. Since ground saturation inhibits movement
during the summer thaws, these areas are often only suitable for movement during

the winter months when the top soil layers are completely frozen. Tundra
environments are genevally described as being one of three types:

(1) Herbaceous Tundra (code TH) - Tundra regions characterized by
non-woody vegetation associations of mosses, lichens, sedges, and grasses often
forming an almost continuous ground cover. There can be minor occurrences of low
growing (less than .5m) woody shrubs and thickets.

(2) Brush (shrub) Tundra (code TB) - Tundra area in which the
vegetation is dominated by scattered to dense woody shrubs and thickets, usually
in association with mosses, sedges, and grasse

(3) Alpine Tundra (code TA) - In dry, or alpine tundra, vegetation

is generally sparse, growing closely matted to the ground. 1In higher elevations,
alpine tundra vegetation may be scattered among barren rocks and rock outcrops.
Vegetation found in dry tundra commonly includes mountain-avens, lichens, and
mosses and may include other herbs, grasses and sedges growing on bare rocks, sand

b. Two types of treed agricultural areas can be locally important in some
areas:

(1) Agriculture with Scattered Woodlots (code AS5) - Cropland is the
predominant vegetation with 25 to 50 percent of the area covered with scattered
small woodlots, none of which individually meet the minimum size requirements for
portrayal separately. Woodlots are intermixed with cropland throu ghout the
area. Large areas of open cropland next to A5 areas shall be portrayed as Al,
A2, A3, or A7 agricultural areas.

«t

(2) Agriculture with Scattered Trees/Rows of Trees (code A6) -
opland is the predom nant vegetatlon with fields and/or roads bordered by rows
€ or small clumps of trees covering 5 to 25
s and/or individual trees are dispersed
are

2a . Yarnn areas of open cronland next

Cpiclil HNCAL

a
percent of the area. Rows of t
(intermixed with cropland) throughout the
to A6 areas will be portrayed as Al, A2, A3, or A7 agricultural areas.

c. Ditch Irrigation (code A7) - Cropland in areas irrigated by water
anneled in small ditches or furrows which are usually 10 to 20cm deep and
0 to 400m long with centers spaced 75 to 150cm apart. This type of cropland
n occur in all climatic regions and at times can appear to be very similar

ch
0

D

d. Nipa Swamp (code IN) - A separate swamp class which consists of a dens
growth of stemless palms found in tropical and semi-tropical tidal and brackish
waters. It usually occurs farther inland than mangrove and forms strips in channels
through which the tidal waters flow.

e. Modification of undergrowth categories - The presence and/or density

of undergrowth is given in four, instead f two, cat egor jes .

—
w
B
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() A 521id line under a wonded veget ation map anit indicates dense

undergrowth (greater than 50% ground cover) .-

(2) A dashed underline indicates a sparse to medium (0 to 50 percent)
ground coverage) undergrowth.
(3) A dotted underline indicates there is no undergrowth - either

there is not enough light reaching the forest floor or some man Or animal activity
such as gleaning or grazing, has removed the undergrowth.

(4) No underline indicates that the presence and/or density of
undergrowth is unknown

(5) The undergrowth underline symbols shall be straight line
versions of symbol 104 ( ), symbol 105(_ _ _ _), and symbol 106 (...... ).

s s AA . s N PP e V2 ae a2

d s c ,ations (code CM) - Inorganic clay and
silt combinations are borderline soils which exhibit the properties of both the
CL and ML soil groups. These soils plot in a zone on the plasticity chart (Figure
400-1) where no clear break between silty and clayey soils exists. These soils
nave plasticity index values between 4 and 7, and a liquid limit below 29

[
3
78

0
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b Rock Field (code RF) - Areas with surface covering of rocks ranging
in size upward from cobbles (larger than 7.62cm or 3 inches in diameter) to 50
rcent or less bedrock outcrop (code RK) . These areas are sometimes also referred

s iel i

c. Frozen (attribute of socils, shown with a dash/dot map unit code
underline, Symbol 107)).

m

tures UCJ.U\N

(1]

(1) Frozen soils hav
moisture in the pore spaces is frozen and the soil componen

intc a solid mass.

temper

t

(2) Permafrost is the condition of perennially frozen ground which
underlies about 20 percent of the Earth's land surface, mostly in the northern
Arctic tundra regions. It is usually found in level to nearly level lowland areas,
but can also be found in upland depressions and regions of sloping surfaces with

soils that have very poor internal drainage.

(3) Note that the top layers of permafrost soils, such as expanses
of Arctic tundra, are subject to thaw and on sloping ground to solifluction (soil

creap d-wnhill due tc constant freezing and thawing) during the summer. Therefore,
if prssible, they should be avoided during that season.

0,204 Surtace draipage features.
A Intermittent lakes /Symphol Sl

() Anoontandt by et gy wat e b it e I L T T P

S R LT PR I e R B N IR B PR TP R B XTI B NET R
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standing water and being dry on some periodic, usually vearly, cycle. These are
somet imes referred to as ephemeral or temporary lakes. Salt cvaporators a:re man-

made intermittent lakes.

(2) As illustratced in Figure 65, intermittent lakes can be fecatures

unt v themselves but they are alsn f~und nn the ~nter odgos € permanent lakons,

rd \ - \

/ \‘\ - i/ AY

( =TTTSN Y

VW [ e !

o)) w ) w !

No \\\ W //) (' ,——-:f} ,l
\‘——~_a/ u |-
FIGURE 65, Intermittent lakes.
(3) When dry, most intermittent lakes will support full or at least

partial military operations across them.

{4) Intermittent lakes no matter what their size, are only shown
on the Surface Drainage Overlay. However, they must meet a minimum size limitation
of >= 2 square millimeters (5000 square meters ground area) with a minimum width
equal to or greater than lmm (50 m ground distance).

(5) Intermittent lakes are coded with the capital letters “IW” and
are depicted with a dashed line (Symbol 501).

12N Amambrmanllme Cbhbeoacsaem TV —ane Al ol T T2
. NADD\-UWOLIA\’ GLiTalu A\ AL OO0 UI\JJL, 40 ()
(1) Areas where perennial streams contain numerous interlacing

channels with stabilized islands. As illustrated in Figure 66, these are depicted
by showing the minimum size islands (lmm x 2mm) within the full stream channel.

(2) If necessary, and room is available, a special note giving other
descriptive information is added to the legend. For example, “Average gap widths
between islands in anastomosing streams range from 4.5m to 19m”.

(3) The gap width is taken as the bank to bank width across the entire
normal limits of the stream’s flood channel, not just across the flood channels
between the islands. The entire gap width is coded with the nine digit code.

253334412 753334412 ? [ 253334412
Qp Code entire
@9 —J\ | gap width

Fiouki ve, pldlipoas ol daddlollivsSdiy Sbivdll Cldlilied -
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c. Wash/Wadi/Arroyo (First digit is 8 ~ Symbol 507).

(1) A steep sided, usually dry, watercourse, channel, or gulch with
a nearly flat floored flood plain or gully of an ephemeral or intermittent stream,
generally found only in arid areas. This type of feature is subject to flash flooding

after brief but heavy rainfall over even a small area having steep slopes, usually
mountaincus uplands. In the uplands, these are u5Lally steep-sided, broad and

rather shallow features cut through unconsolidated material with bouldery,
gravelly, stony or sandy beds. Washes/Wadis/Arroyos are often situated at the
bottom of a steep valley, canyon, or ravine but most commonly occur as flood formed

features incised into a flat or nearly flat plained desert area.

(2) Most washes/wadis are fed by a series of intermittent streams,
which are not shown inside a wash/wadi. This type of feature usually ends on either
an cutwash plain, an area of enmeshing channels, or a perennial streamwill develop

e end of the wash/wadi, as illustrated in Figure 67.

(3) The banks of the wash/wadi at the normal limit of flood stage
(normal flood channel) is used as the line of measurement for determining wash/
wadi width, delineating the location of permanent streams within the feature, and

stream coding. Perennial streams within the wash areas are shown and coded, as

P et e e Y =
appilprlriace.

(4) The wash/wadi banks greater than or equal to 5 meters high will
also be picked up on the Obstacles Overlay as escarpments. The linework between
the Drainage Overlay showing the washes/wadis and the Obstacles Overlay indicating
the escarpments should be exact (line for line).

{5) The channels within these areas are often numerous and braided.
An oversized dashed ocutline will be used to show the areal extent of the wash/
wadi with the addition of the capital letters “WS” inside the dashed outline, as
depicted in Figure 67.
114433411 114433411 Code the entire extent
\\\ {<____>.I 'IA, ot the Wash/Wadi
/
RN I I,
N L ls
N g ’
~ l Vd
\ 7/

Normal limit of .

!

i -
flood channel — 1 v
and LOM WS ]

am a4 a4

,-—r-{ '<— 864344411
- \ /
114433411 AU, / 224334411 (Code for perennial stream
“TE=-mTTONG S / developed at the end of Wash/Wadi)
~d_ ¥

FIGURE 67. Portrayal of wash/wadi/arroyos.

....
N
<3



these features.

outcrops (islands)

(6) Perennial streams within washes/wadis.

(a) Only permanent perennial streams within washes/wadis are

shown and coded.

(b) The line representing the stream should pass through the

gaps in the wash/wadi symbol (Symbol 507). Leader lines may pass through or be
broken.

(c) If wash/wadi boundary and perennial stream segment are
coincident, the wash/wadi symbol is displaced to the outside to leave a gap of
0.25mm between the symbols.

(d) Examples of perennial streams in wash/wadi areas are shown
in Figure 68.
el Wash symbol displaced 224334411
T ’ to maintain 0.25mm gap (stream code)
/ \‘ t t b ' IJ—r \ 7
\ with stream symbo
114334411 % J | 4 J __——
(stream code) '~ | /_y___/

y ~. _ 864334411

) o I ’,i /
/ ; 864334311 g VK (wash code
A / _o

. \
F; 4 .
NNV 4 ' o WS S -
/ / S—o '/
? ~ ! A imAAA \
WS N | L— 224223311 \
\ \ \ (stream code) ‘
\ //)' ! \\ © !
' i 3 N
PR AN, N — A
- - - _
224223311 hN ST TN
‘/
(stream code) 224224411 Seme— e
(stream code)
a. Stream does not touch b. Stream touches side
side of wash/wadi. of wash/wadi.
FIGURE 68. P ial st l0 wash/wadi/arroyo S
(7 Rock outcrops within washes/wadis
(a) In some arid areas, permanent rock outcrops (similar to

islands) occur within washes/wadis. Figure 69 is an example of the portrayal of

(b) Washes/wadis with rock outcrops f{islands}) should be
treated similarly as anastomosing streams They are to be coded acress their
entire outside ex

:tent, as though the outcrops (islands) were not there. The rock
inside the a.cal extent ot the washes/wadis will be outlined

and the capital letters “WS” placed in the wash/wadi.
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FIGURE 69.

Roc) I hi : . .
d. Enmeshing Channels (Symbol 508).

(1) The large area of enmeshing channels is used when individuail
drainage features can not be coded separately. An area of enmeshing channels is

generally an area of considerable size, wider than 20mm (1000m ground distance)
where the interlacing channels of one or more washes/wadis/arroyos fan out over
al

arge area in a pattern of tangled intertwining channels. The whole area is
subject to flash flooding either during the local rainy season or after regional

precipitation in the upland portions of the watershed. See Figure 70.

864334411 864334311
/\ \ ’
Ny o} / N/
\ | WS | 4
N \ . ' 7/
\ W -~/
\ - /
P ~ ~ ~ /’
a N !
/ N7
cr N
L\

FIGURE 70

(2) he area of enmeshing channels will not be coded except with
the capitol letters “EC” inside the area delineated with an oversized dashed 1i
(Symbol 508).

(3) Permanent perennial streams and rock outcrops within areas of
enmeshing channels will be treated in the same way as they are in washes/wadis/
arroyos. See Appendix I, 30.2.3c. (7).

AN TS A W A AaAvIAaa ~

(4) If the boundaries of an enmeshing channel area are formed by
steep sided clitfs (over 5m in height) they will also be depicted on the Obstacles
Overlay as escarpments
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e. Aqueducts (Symbols 518 and 519).

(1) Open or Covered, Artificial or Natural, Conduits - These

conduits carry large quantities of flowing water for either domestic or industrial

water supply purposes. These features are usually constructed of earth, brick,
stone, steel, or concrete and may be tunnell ed through rock, elevated, built-up
on the ground, at ground level, or below ground or in tunnels

(a) Open channel streams, canals, ditches, and covered

drainage are shown and coded on the Surface Drainage Overlay as already described.

(b) Flumes, pipelines, penstocks, kanats, and similar closed
or covered water supply features, whether elevated, on, or below ground level,
are not shown on the Surface Drainage Overlay. For arid areas, these will be covered

[«

__________ er Resources Overlay (s) produced by the Engineer
Topographic Laboratories at Fort Belvoir.

in the 1:250,000 scale Wa

(2) Artificial bridge-like structure used for carrying an elevated
stream, canal, ditch, or water supply conduit (aqueduct) over another stream,
canal, transportation feature, depression, or valley.

will be shown only if they occur along open drainage features already described
in that section. Most of hese will be located along large navigable streams and
canals.

(a On the Surface Drainage Overlay, bridge-like aqueducts

~

(b) If less than or equal to 2mm {100m ground distance) long,
the aqueduct will be treated as a point feature.
(c) If greater than 2mm (100m ground distance) long, the

aqueduct will be shown to scale. Point of change symbols will be used to indicate
where the elevated section of the waterway begins and ends.

(d) Elevated aqueducts are not coded with the standard nine-
git surface drainage code. They will be dep ted using the capltal letters “EA”
~du : Jed

PR I
gueguct in

® [~EA 7020/5030¢
™ Nine - Digit Code

FIGURE 71.

160



MIL-T-89304

APPENDIX I

(Symbol 509) .

Tidal Flats

f.

A tidal flat is a flat or nearly flat, barren or slightly marshy

It is generally of considerable size, being formed through deposition caused

(1)

area.

of the tide and consists mostliy of unconso

by the alternate rise and fall

]

a

’

clays and/or sands.

silts,

before the next high tide.

&

rface for military vehicle movement,

Tidal flats will be coded with the capital letters “TF” and an

(2)
d dashed 1

delineating the area.

(Symbol 509)

ine

oversize

-~

Ll

~

N

All weirs are depicted with a weir

will either overflow the barrier or flow through a notch designed to regulate and/

or measure the stream discharge or water flow.

(Symbol 515) .

symbol

Gate

Where a road or railroad bridge crosses over a Sluice

(2)

the sluice gate

Shown as a

o

be

will

- ——————— = ———=——- Road

FIGURE 72.

Features Under Construction (Symbol 521, which is same as Symbol 613)

h.

Features designated as under constru

-

b
are used to show the extent or length of linear

or areal features under construction.

The under construction symbol can be used in a number of ways

(2)

All unknown features which are under construction along

(a)

cled

or other drainage way are symbolized with a cir

stream, canal, ditch,

a

shown with the
(Symbol 505).

stream or canal gap width greater than 18 meters symbol

161



(b) All under construction features which can be identified
and classified will utilize their proper q\rmhnl with a circled “UC” belncx aDDlled

Qi LCAa853242a00 Waisa Vlaasad LTS el SO L Wil 84 Cricaela vedll

to the right of the feature symbol or data information holder. See Figure 73.b.
(c) I1f construction was started, but now has been indefinitely

suspended, the words “Construction in Abeyance” will be added to the right of the
circled “UC” symbol. See Figure 73.c.

~—c) %"‘“J‘? 120 | {uc) ™ Construction

~ 1 in Abeyance
\Y) o—/ '
/ 7~ N\ / [ A4222724444LLIC
| .—C) 8 [ 1% Construction—"
/ [T EA 3034] 551 3.0 [l inAbeyanc

'@ W eon

a. Use of “UC” symbol for unclassified features under construction.
Use of “UC” symbol for classified features under construction.
c. Use of “UC” symbol for suspended construction of features.

o

i. Representative Pattern Area (Symbol 520).

(1) This is a fourth method of portraying drainage in cartographi-
cally crowded areas where the sheer density and extent of the features prevents
the coding of small segments.

£D)Y R e K - mervn Aemna waaer A
{(2) A representative pattern area may be used in these situations
where the Surface Drainage features are spaced less than Smm (250m Grnnnd distance)

apart over an areal extent of at least 20 square millimeters (50,000 square meters
ground area) with a minimum width greater than or equal to 1lmm (50m ground distance) .
These areas should also be covered by surface roughness numbers, descriptors, and
factors on the Surface Materials Overlay. Two possible surface roughness
descriptors are:

(a) Slightly to moderately spaced canals {(streams, ditches,
or whatever the feature) - 100 to 250 meters (2 - Smm map distance) apart

(b) Numerous canals (streams, ditches, or whatever the
feature) - less than 100 meters (2mm map distance) apart.

1 4 . D\ IVrL
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(3) When Surface Drainage features are spaced greater than 5mm {250
meters ground distance) apart, all drainage features will be delineated and coded.
(4) When determining which drains to included as part of the
representative, the primary drains will be depicted first. If much wider than

the other drains to be included in the representative sample, the primary drains
running through the area should be individually delineated and coded.

(S) When a representative pattern area is used to portray or code
the situation, a dashed line around the area with a short descriptive note will
be shown on the thematic cverlay (Symbol 520). The descriptive note will cite
the type of drainage being represented, the range of code values being represented,
and other pertinent information (such as the spacing between canals or ditches),
as illustrated in Figure 74.

- - #'
f.f;‘_'_;'_i-‘:__'-‘-;

. ,° .-
N Ny
’."-----___4---..---—-' \ A'l
N Numerous Small Ditches |
| A S TTTSSmmesssmmoTEIITY '
¢y
(I 113223311-112334411 l— .

B bbb e
\ 25 - 30 meter spacmg }/

FIGURE 74. WWW

3 Additional bottom materials category (3rd digit, stream format code) :
Bottom Material Third Digit Code
h. Peat and/or highly 8

organic material

k. Additional dam construction material categories:

Dam Information

Holder Code Construction Material
R Stone (Rock) and Earth
W Wood
e} Other
1 Lock construction material - The lock information holder is extended
to include a letter “J" compartment. which 1s used to show the constructiun

materials of locks in the following categories:
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Kk _Inf .
. . o N

U Unknown
cC Concrete
0 Other
M Masonry (Stone/Brick)
R Stone (Rock) and Earth
S Steel
W wWood

[ PO R Wy E o e

an lo) [ =4 m - i
JV.<L.90 ALAUORQLLALLON JLCALULCD .

a. Traila (Symbol 605) - A natural traveled wa

______ 2 < fiatdliddli

accommodate wheeled or track vehicles. Trails are created by th
of animals or humans over a natural travel way.

‘<
(1] g
[
E rt

w0
£
ok
2l
-
(1]
o
o}
[}
Q
o3
(24
o}

(1) Trails intersecting with higher road classifications do not
affect road segments, individual road segments are not formed.

{2) Road widths are not given for trails; however, a note next to
the trail symbol in the legend will give the average trail width for the project
area

b. Restricted (Narrower) Passage (Symbol 608)

(1) Any point along a road segment where the road width narrows by
2.5 meters ground distance (approximately one lane) or more from the rest of the
road, but is still greater than or equal to 4 meters wide, is considered to be
a restricted (narrower) passage. This may occur at any point along a road segment

(a) If the restricted passage is less than 2mm (100m ground

distance) in length, it is depicted with the triangles of the associated restricted
passage symbol (Symbol 608) opposing each other.

(b) If the restricted passage is between 2mm (100m ground
distance) and less than 10mm (500m ground distance), it is depicted with the
triangles of the restricted passage symbol (Symbol 608) offset to the beginning
and end of the section from each other.

(2) Width measurement is indicated (preferred) adjacent to the lower

right side of lowest triangle and parallel to the tangent of the southern neatline

(3) Narrower passages are not shown on tracks or trails.

d. Canals (Symbol 624)
(1) On the Transportation Overlay(s) the depiction of canals is

limited to navigable waterways.- less than or equal to 3.2mm (160m ground distance)
wide, which are defined as any stretch of a natural watercourse or maintained canal
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or channelized stream available to and used by commercial water craft. Canals or
inland waterways greater than 3.2m (160m ground distance) are treated as common
open water areas and are not shown on this thematic overlay(s).

(2) All facilities must be wide enough and deep encugh to allow the
passage of boats and/or ships over its entire length. Thus these can be country
'specific depending on the size and draft of the boats and barges using them. These
canals form a linkage of man-made waterways, streams, and open water areas over
which personnel and goods can be moved by boat or ship between built-up areas,
transportation transfer points, military facilities, and between seas and oceans.

(3) A navigable canal should have a minimum length of at least 20mm
(1000m ground distance) before it is shown on the Transportation Overlay. The
mainline of the canal symbol (Symbol 624) will be shown following the centerline
of its associated drainage feature.

(4) As the channel characteristics (nine-digit code) and some of
the support facilities (i.e., locks and dams) are fully covered on the Surface
Drainage Overlay, they do not need to be duplicated on the Transportation Overlay.
However, in order to maintain the integrity of the bridging relationship, where
these canals or navigable waterways pass over bridge-like aqueducts they will be
shown using the regular bridge symbol (Symbol 626) .

(5) Associated transportation features, such as dropgates and
tunnels, use the same depiction rules for canals as for roads and railroads. Figure
75 illustrates the use of some these features along canals.
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*A\&&Y / 4.7f85\50.0 /AQC
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a. Dropgates b. Tunnel c. Bridge
Under Construction
In Congested Area

FIGURE 75.

e. Canal Bridges (Symbol 626) - All bridges use same symbol.

(1) Canal (Aqueduct) Bridge Information Holder (Symbol 629). The
symbol indicating the attribute placement for Overhead Clearance, Overall Bridge
Length, and Waterway Width is illustrated in Figure 76.

(a) For canal bridges, the normal height of the water surface
is defined as the transport surface tor measuring overhead clearance. The value
corresponds to "A" in the Canal Bridge Information Holder - add to Transportation
Legend (See Appendix I, 30.4.5a.(5) (b)).
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the bridge’s water surfa

(c) Waterway Width - The traveled way width of a canal bridge
is measured horizontally at the normal height of water surface and perpendicular
to the bridge length centerline from the inside of one wall to the inside

wes
| &)

other wall. The value corresponds to
- -\ PV e
r) X

i

A
< n// \\ A. Overhead Clearance

/ e B. Overall Bridge Length

\§§\’// ) C. Waterway Width

FIGURE 76. Attribute placement in canal bridge information holdexr.

f. Viaducts and/or Elevated Roads, Railroads, and Canals (Symbol 625).
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tidal marshes, steeply slop ep valleys, areas subgect to floodlng, areas which
would otherwise require extensive engineering effort and subbase preparation, or
other obstructions. Support abutments or piers may range in height above the ground
and carry the route in a generally horizontal position. The main construction
materials are concrete, masonry blocks, or steel.
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{2) Only the arch (open and closed spandrel), beam, girder, and slab
bridge types, over 20mm (1000m ground distance), crossing mainly land features
or acting as causeways will be considered for treatment as elevated transportation
routes. All others are considered regular bridges.

(3) Extended elevated transportation routes will often change

bridge types or span lengths where they cross over a stream (river) or

- . P ey oy a2

transportation feature. At these points, the changed span or spans will be shown
as a regular bridge abutting the elevated structure at both ends. If a bridge
is not shown where another transportation route passes under an elevated structure,
an overhead obstruction symbol (Symbol 637, Appendix I, 30.2.5h.) and a gap of
0.5mm (0.02in) on each side of the elevated structure symbol will be used on the
underpassing transportation feature. See Figure 77.

(4) Elevated roads, railroads, and canals shall be depicted as
linear features.

(5) The elevated road (ER), elevated railroad (ERR) or elevated
canal (EC) identification letters (Symbol 625) should be centered between the point
of change symbols (Symbol 102) which indicate the beginning and end of the elevated
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FIGURE 77. Elev

structure at non-intersection points and placed parallel with the transportation
route. If space does not allow for adjacent labeling of the elevated structure,
leader lines will be used to point from the label to the locatlon of the particular
feature and will be placed horizontal to the socuthern n

(6) For elevated roads, an elevated road information holder (Symbol
639) is also used. Thus the complete label not only includes the structure
identification letters, but also the roadway width, Military Load Classification,
and bypass condition as illustrated in Figure 78.
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FIGURE 78. Elevated road structure identification.

(7) In most cases, the military load classification (MLC) for
elevated roads w111 be 1dent1cal for the entlre structure If the MLC varies along

the el
the entire structure.
g. Culverts (Symbol 630).
(1) A culvert is defined as a transverse drainage structure which

serves as a water conduit permitting a stream, canal or ditch to pass under a road,
railroad, or canal. This conduit may be constructed of metal and/or concrete and
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may be circular, semicircular nr rectangular in cross-section. The culvert inlet
barrel may project from the roadway fill or it may be mitered to the embankment
slope. Culvert inlets sometimes have wingwalls, apron slabs, or headwalls. Two
types of culverts, as shown in Figure 79 and Figure 80, have been portrayed on
the Transportation Overlay(s).

(2) Earth Back-filled Culverts

(a) Earth back~-filled culverts are composed of one or more
conduits (concrete pipe, oval concrete pipe, corrugated metal pipe, etc.) that
are covered with compacted soil. These culverts are usually associated with soil
overburden existing between the culvert structure and the road or railroad traveled
way. With this structure the soil is the load-bearing material. The width of
this structure can be of any dimension, no structure width limitations are imposed.

(b) Earth back-filled culverts (concrete pipe, oval concrete
pipe, corrugated metal pipe, arch pipe, etc.) less than 2.5 meters wide are not
classified or mapped. Culverts 2.5 meters or greater are classified and identified
with the letter “c” (Symbol 630).

FIGURE 79. Earth back-filled culvert.

(3) Box Culvert:

(a) Box culverts are composed of one or more conduits with
a square or rectangular cross section. Normally box culverts are constructed of
concrete or concrete with reinforced metal. This structure may or may not be
associated with soil back-filling. 1If not back-filled, the top member of this
structure normally serves as the transport support surface or base and is the
primary load-bearing member.

(b) Box culverts less than 2.5 meters in width are not
classified or mapped. Box culverts with width’s 2.5 meters to 5 meters are
classified and tagged as culverts using the letter “c” (Symbol 630). Box culverts
with no overburden and greater than 5 meters in width are classified and treated
on the Transportation Overlay(s) as bridges. Box culverts having overburden and
width’s greater than 5 meters: will not be classified as bridges but will be
identified and tagged as culverts using the letter “c” (Symbol 630).

w
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h. Snowsheds/Rocksheds/Galleries (Symbols 633 and 634).

(1) Snowsheds, rocksheds, and galleries are structures built along
sportation routes, (roads, railroads, and canals) for the purpose of preventing
by snowsxlaes and/or rockslides respectlvely Often the roof adjoins
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(2) Snowsheds, rocksheds, and galleries that can be identified on
the imagery or derived from current collateral sources may be included on the
thematic overlay(s) Those less than 2mm (100m ground dlstance) in length will

u d depicted with a minimum ze snowshed/rockshed/
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(3) No distinction is made for the type of transportation route
passing through a snowshed, rockshed, or gallery. The data displayed in the
snowshed/rockshed/gallery information holder (Symbol 634) is the same for three
of these features. All associated attributes measured from the imagery will be
lable, more precise measurements

r
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k {on=the=groa‘.d) data or collateral sources will be shown instead.

the snowshed /rnr‘thpd/na]’lory

(4) The characteristics covered i d/rockshe d/galler
information holders are symbolized as shown in Appendix I, .3.4, page 184, and
if shown should be added to the Transportation Legend, Appendix D, 30.6, after
the tunnel data section, as Snowshed/Rockshed/Gallery Data. They are assigned
attribute measurement values or codes for the same items as tunnels (See 3.12.10.2):

(1) Height or overhead clearance, (2) Width or horizontal clearance, and (3) Length.

{5) The snowshed/rockshed/gallery symbol suppresses the transpor-
tation route symbols where they are coincident, the txaxspu—ta‘ion feature going
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through the snowshed/rockshed/gallery is not shown, even if the data base holds
them for feature continuity.

Overhaead Obstructionsa (Symbol 637).

[
N

(1) An overhead obstruction is any height and/or horizontal obstacle
through or under which a depicted road, railroad, or canal passes which is not
already shown or attributed on the Transportation Overlay(s). Examples of places
where overhead obstructions occur are where transportation features pass through
town walls, towers, gate houses or archways in older urban areas; under walkways,
water supply aqueducts or low overhead pipelines; under bridges where the
underbridge clearance (given in the BIT) is to the lower stream level rather than

features and other such man-made or even natural obstructions and obstacles part
of which overhangs the feature of interest and is of sufficient strength to
constitute a height barrier if hit by underpassing vehicles. They are sometimes
referred to as underpasses or mini~tunnels. Note that where the representative
pattern bridges itself and there is more than a one meter difference between the
underbridge clearance and the overhead clearance, two symbols will be needed, one
for the bridge and one for the overhead obstruction.
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c.
a. Under Bridge Clearance. ¢. Horizontal Clearance for stream.

b. Overhead Clearance for road. d. Horizontal Clearance for road.

FIGURE 81.

(2) All overhead obstructions are considered to be point features,
less than 2mm (100m ground distance) in overhead length above the affected
transportation feature. If the overhead obstruction is greater than or equal to
2mm (100m ground distance) in length above the transportation feature of interest,
it will be considered and treated as a tunnel. An example of the latter would
be a railroad passing under a large building for a distance greater than 2mm (100m
ground distance) .

(3) Overhead obstructions that can be identified on the imagery or
derived from current collateral or field check data may be included on the thematic
averlay(s). The associated attributes measured from imagery will be shown in the
overhead obstructicon information holders to the nearest half meter (0.5m). 1t
available, more precise measurements from field check (on-the ground) measurement s

or collateral sources will be shown instead.
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(4) There is no independent symbol for overhead obstructions,

1) Ther e no inde D
instead a leader line from the overhead obstruction information holder (Symbol
637) points to the location of the obstruction along the affected transportation
feature. The attributes covered in the overhead obstruction information holders
are symbolized as shown in Appendix I, 30.3.4, page 184, and if shown should be
added to the Transportation Legend, General Transportation Features section, see

Appendix I, 30.4.5a.(1).

(5) Overhead obstructions are assigned attribute measurement values
for (1) Horizontal clearance or width of opening and (2) Overhead clearance
or height of opening.

(a) Horizontal clearance or width of opening - Horizontal
clearance or width of opening is the minimum usable width of the opening through

the obstruction measured above the transport surface horizontally from the inner
side of one wall, guardrail, raised walkway, or abutment to the other. The
measurement is made perpendicular to the transportation feature’s length

centerline as it passes under the obstruction. For transportation features passing

under bridges this is usually the horizontal distance from the inside of one abutment
to the other. The horizontal clearance value corresponds to “A” in the
Transportation Legend (General Transportation Features, see Figure 82).

Al ]

~_ — A. Horizontal Ciearance
B. Overhead Clearance
\

FIGURE 82. Attribute placement in overhead obstruction information holder.

(b) Overhead clearance or height of opening - Overhead
clearance or height of opening is the minimum usable height of the opening through
the obstruction between the top of the transport surface and the highest part of
the obstruction ceiling. The overhead clearance value corresponds to “B” in the
Transportation Legend (General Transportation Features, see Figure 82).

(c) Overhead dropgates are in effect a special form of
overhead obstructions. Therefore, if both dropgates and overhead cbstructions
are being used, the overhead dropgate symbol shall be shown with an overhead
obstruction information holder (Symbol 637). See Figure 83 for example uses along

various types of transportation routes.

j. Landing area (Symbol 640) - Place used for landing aircraft where there

is no clearly defined direction of approach and/or runway(s), the planes land in
a big areal field (usually circular or rectangular in shape). This is rare, and
is normally associated only with natural earth surface materials, such as grass,
bare ground, etc. Like runways, 3.12.13.2, length and width are attributed.
k. Additional Bridge Attributes:
(1) Railroad and canal bridge numbers
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ilroads b. Along Canals c. Along Roads
FIGURE 83. Depiction of dropgates.

(a) Railroad bridge numbers are assigned in the same way as
road bridge numbers and begin their numbering, (1) at least 20 numbers higher than
the last road bridge number, or (2) at 20, if there are no road bridges.

(b) Canal bridge numbers are also assigned in theé same way
and begin their numbering, (1) at least 20 numbers higher than the last railroad

bridge number, or (2) 20 higher than last road bridge number, if there are no
lroad bridges, or (3) at 20, if there are no railroad or road bridges.
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(c) These bridge numbers will be placed inside their
respective symbols and will constitute the letter “C" under Railroad Bridge
Information Holders and the letter "D" under Canal Bridge Information Holders as

shown in Figure 84.

o HCe SR YANC
A
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X
FIGURE 84, Railroad Q
(2) If there is an obstruction of unknown height on a bridge, the

letter (R) for restricted clearance shall be used in the overhead obstruction
position of the appropriate bridge type information holder.

(3) If the MLC is not known, but a civilian load classification is
available, the latter will be shown in the BIT within parentheses.
(4) Horizontal clearance (HZC)
(a) The horizontal clearance is the uverall usable width of

a bridge measured 30cm (approximately 12 inches) above the traveled way surface.
It is a measure of the width of a load which may be moved across or through a bridge.
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(b)

APPENDIX 1

For road bridges,

this measurement may be

identical to

P R B

the roadway width measurement if no other usable space is available on the bridg
surface. However, this measurement would be different if the usable portion o
the bridge included not only roadway width but also bridge pullovers, parking areas,

curbs, and/or bridge shoulders.

(c) If there is no truss, girder, guardrail, or other
obstruction to prevent the load from extending past the edges of the bridge the
letter (U) for unlimited clearance is used. If there is an obstruction of unknown
léﬁtéf {R)
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(5) Bridge architectural type (BAT) - The bridge architectural type
is an indication of the size, shape, and construction of the structure, as well
as an indication to possible restrictions on the size of the loads which may be
moved over the bridge. The basic ten types of bridges recognized and their code
letters are listed below: (See‘Figure 85.)

teristics of the bridge structure.

(6)

{a) Arch, Closed Spandrel (A)
{b) Arch, Open Spandrel (0}
(c) Beam (B)

(d) Cable Stayed (C)

(e) Cantilever (V)

(£) Floating (F)

(9) Girder (G)

(h) Slab (S)

(1) Suspension (P)

(3) Truss (T)

(k) Other (X)

Bridge Movement (BMT) -

(See Figure 86.)

their code letters are listed below:

The movement factor indicates charac-

The types of movement and

(a) Bascule (drawbridge) (B)
(b) Fixed (F)
(c) Lift (vertical) (T)
(d) Retractile (semipermanent, engineer moveable) (R)
(e) Swing (S)
(f) Other (X)
k Addition nway Non nal Status Label - ™“Dismantled” -

30.2.6 QObstacle features.

a. Shelterbelt/Windbreak (Symbol 705) - A long row or multiple rows of
tall bushes or trees used as a natural snow fence to protect transportation features

and/or agricultural areas from drifting snow and/or wind erosion - not a common
oA Ememmm 1L [ 3 P PR R P Ly O crabl s~ Ao
Lreea r1ernce 11ne lne Veqt‘LdLl I 15 50 Closely b}d(e that it }lIEVElIlS vernicieds
from leaving the roads or passing between them
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(a) ARCH (Closed Spandrel) (OFLOATING ——~

(b) ARCH (Open Spandrel) (g) GIRDER
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LIFT-SPAN TWO-LEVEL BRIDGE

BASCULE DOUBLE-LEAF TRUNNION SPAN

b, On-Ground Aqueducts (Symbol 718) - Open or covered, man-made conduits
for carrying large quantities of flowing water for either domestic or industrial

water supply purposes 